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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa mo (u3MKe Ha YpPOBHE OCHOBHOIO 0OILIero 0Opa3oBaHMs COCTaBJICHA Ha
OCHOBE TOJOXEHUH M TpeOOBAHMH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus y4eOHOTO
npeaMera «Pusukan.

Copnepxanue nporpaMMel 1O (pU3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIONIMXCS W OPraHM3alUI0 M3y4deHUs (U3UKU Ha JIESTEIbHOCTHON
ocHOoBe. B mporpamme mno ¢QusMke y4YMTHIBAIOTCS BO3MOXHOCTH Y4eOHOro IpenMeTa B
peammzanuu  TpeboBannii ®I'OC OOO K MIaHUPYEeMBIM JHYHOCTHBIM M METANpPeIMETHBIM
pesyibTataM OOY4YEeHMs, a TaKXKe MEXKIPEJAMETHbIE CBS3U €CTECTBEHHO-HAy4YHbIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

[IporpammMa 1o ¢u3uke ycTaHaBIMBAaET pacHpeieseHHe ydyeOHOro mMaTrepuaia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajaraeT MNPUMEPHYIO IOCJIEI0BATEIbHOCTh M3YUYCHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA NPEAMETHOIO COJEpXKaHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO31aHUU paboyel MPorpaMMBbl 110 y4eOHOMY MPEAMETY.

dusmKa ABIAETCS CUCTEMOOOPa3yIOLUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX PEIMETOB,
MOCKOJIbKY (pU3MUEcCKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actpoHoMueil 1 ¢pu3nueckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIO MeToj]a
IO3HAHUS, TO €CTh CII0CO0a NOIYYEHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpnHa U3 NaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuliero oopa3oBaHuUs
COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTePH3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

® HAYy4YHO OOBSICHSATD SIBJICHUS;

¢ OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH HAy4YHOT'O MCCIIE€0BAHNUS;

® UIHTEPIIPETUPOBATh JAHHBIE W HCIHOJIb30BaTh HayyHbE JOKa3aTeNbCTBA IS
MIOJTyYEHUS BBIBOJIOB.

Llenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuernmun npenogaBanus yaeOHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OPraHU3ALUIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBbIE 00IIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHONW pemeHneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotokon ot 3 nexabps 2019 r. Ne [IK-4BH).

Henu n3yyenus pu3nku:

e IPUOOpETEHNE UHTEPECa U CTPEMIICHHUS 00YUaIOIIMXCs K HAYYHOMY M3yYEHHIO PUPOJIBI,

pa3BUTHE WX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
e pa3BUTHE TPEACTABICHUH O HAyyHOM METO/€ TO3HaHUS U  (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (hopMupOBaHHE HAyYHOIO MHUPOBO33PEHMS KaK pe3ysibTaTa M3y4YEHHsS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (hopMupOBaHHUE TNPEICTABICHUI O POIM (U3MKHU A PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

e pa3BUTHE TMPEACTABICHUI O BO3MOXHBIX cdepax Oynymeid mnpodeccnoHaIbHOR
JIeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JalbHEUIIIEMY O0yUEHHUIO B 3TOM
HaIlpaBJICHUH.



JlocTikeHre STUX Leneld nporpaMMbl M0 (HU3MKE HAa YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

* IPUOOPETEHNE 3HAHUI O TUCKPETHOM CTPOEHHUH BEIIECTBA, O MEXAHMUYECKHUX, TETUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

® IPUOOpPETEHNE YMEHHUH ONUCHIBATH U OOBSACHATh  (PU3MUECKUE  SBICHHUA C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOGHHE METOJIOB pELICHHUS NPOCTEHIIMX pacy€THBIX 3a7ad C HCHOJIb30BAHUEM
buznyecKkux Mojenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e Pa3BUTHE YMEHUH HAOIIOATh NPUPOAHBIC SBICHHUS U BBIIOIHATDH OMBITHI, JAOOpAaTOPHBIE
paboThl U SKCIIEPUMEHTAJIBHBIE MCCIEIOBAHUS C HCIOJB30BAHUEM H3MEPHUTENIbHBIX
npuOopoB;

e OCBOCHHE NpUEMOB paboThl ¢ HHpOpManuen (U3HUECKOTO COJEpKaHus, BKIOYAs
UHPOPMALIUIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHUBaHHE WH(OPMALIUK;

® 3HAKOMCTBO CO cdepamu mpo(hecCHOHATLHON NeATSIIEHOCTH, CBA3aHHBIMU ¢ (DU3HKOU, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hellel0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme no Gusmnke nepeueHs J1ad0paTOPHBIX PadOT U OMBITOB HOCHUT
peKOMEHIaTENbHBIA XapaKTep, Y4UTENb JIelaeT BbIOOP MpOBEAEHHUs 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00Yy4arOmnXCs, CIIMCKA IKCIIEPUMEHTATBHBIX
3aJaHMid, TpeAJiaraeMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO OJK3aMeHa Mo (usmKe.



COJAEPKAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®us3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ou3ndeckue SBICHUSA: MEXAHHUYECKUE,
TEILJIOBBIC, FJIEKTPUUECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemHocTs M3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAyKH M3y4yaloT Hpupony. EcrecTBeHHO-Hay4yHBIN
METOJl IO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TIMIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro sieHus. Omnucanue
(U3NUECKUX SBICHHUIA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

1. MexaHunueckue, TeIUIOBbIC, SJIEKTPUUECKHE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. ®usnueckue mMpuOOPHI U MPOIEAypa MPSIMbIX U3MEPEHHI aHATIOTOBBIM M IU(POBBIM

npuopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenue 1EHbI IEIEHUS IKaIbl H3MEPUTEIBHOTO pUodopa.
N3mepenue paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
N3mepenne TtemrepaTypbl MNpH TOMOIIM JKHUIKOCTHOTO TEpMOMETpa M JaT4YHMKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHUs MO IPOBEPKE TMIOTE3bI: JAJbHOCTh MOJIETA ILIAPHKA,
MyIEHHOTO TOPU30HTAIIBHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA MyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITH, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JABWKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMopaeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W  TBEPIBIX
(kpucTaIIU4YecKux) Ted. B3auMoCBs3b MEXIy CBOICTBaAMH BEIIECTB B Pa3HbIX arperaTHBIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue GpOyHOBCKOTO JIBHKEHUSI.

2. HaGmoaenue muddysun.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Ormenka quaMeTpa aToMa METOJIOM PAJZIOB (C HCToNIb30BaHUEM (oTorpaduii).

2. OmbITHI IO HAOIOICHUIO TEIIOBOTO PACIIUPEHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JIBH>KeHUE. PaBHOMepHOEe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBM>KEHUU. Pacu€T myTu u BpeMeHU JBUKEHUS.

SBneHne wHepuMU. 3aKOH HMHEPIMU. B3aumoneicTBUe Tesl Kak MNpUYMHA W3MEHEHHS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTu Tena. IlnmotHocTh BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIECTBA.
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Cuwia Kak XapakTepucTHKa B3aumopeicTBus Teia. Cuna ynpyroctd U 3akoH [yka.
W3mepeHne cuiibl C NMOMOIIBIKD JUHAMoOMeTpa. SIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCcKOro IBUKEHUS Tela.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmroienue n3MeHeHuns: CKOpoCTH MPH B3aUMOJICHCTBUH TEI.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEJ.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopnue padomul u onvimol.
1. OrmpeneneHre CKOPOCTH PAaBHOMEPHOTO JABIKCHUS (LIapUKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpeneneHue cpelHedl CKOPOCTU CKOJBXKEHHUS Opycka WM IIapuKa MO HAKIOHHOU
IJIOCKOCTH.
3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMaiiii) Mpy>KUHbI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHHS CKOJIbXKEHHS OT Beca Teja U
XapakTepa COIMPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHU qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temnepatypsl. [lepenada napneHus TBEPABIMU TeIaMH, KUIKOCTIMU
u razamu. 3akoH llackansa. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS XKUIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emmu. OmnbiT Toppuyernnu. M3mepeHune arMochepHOro naBlieHUS. 3aBUCUMOCTH
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronmecs: CoCy/sl.

I'mppaBnnueckunii npecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOUIEH CHJIBI OT 00bEMa MOTrpYy:KEHHOM dYacTu Tena u

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcrnoBue miaBaHMs TeN: IUIABaHUE WM TMOTPYKEHHE Tell B 3aBUCUMOCTU OT
COOTHOILIEHUS TNIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJI€ OT 00bEMa MOrpyKEHHON B KMJIKOCTh
YacTH TeJa.

2. OmnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JEUCTBYIOIIEH HaA TEJNO, MOTPYKEHHOE B
KUJKOCTb.
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3. IIpoBepka HE3aBHCHUMOCTH BBITAJKHMBAIOIIEH CHUIBI, JCHCTBYIOIIEHM HAa TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKHM U OIpeAelieHHe €€
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHHKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuyeckas sHeprus. KuHeTnueckas W mOTeHUManbHas dHeprud. IIpeBpaiienue
OJIHOT'O BU/Ia MEXaHUYECKOW SHEPTUHU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnusie padbomot u onvimol.

1. Ompenenenrie paOOTHl CHIBI TPEHHUS NPU PABHOMEPHOM JIBIDKEHHWU Tela 110

FOPU30HTAILHOM TOBEPXHOCTH.

2. HccnenoBaHue ycla0BUI paBHOBECHS pblyara.

3. Hsmepenune KII/l HaKIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPIHH.

8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTPOEHMs BeulecTBa. Macca
U pasMepbl aTOMOB U MOJEKyJI. OmbIThl, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOT0 COCTOSIHUM BemlecTBa. Kpucrammnyueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB Tra30B, )KUIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMaymBaHWE W KaNmWUIApHBIE siBIeHUs. TeruioBoe
pacIIMpeHHe U CKaTue.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YaCTHIIL.
Buytpennsis aHeprus. CnocoObl U3MEHEHHUs BHYTPEHHEW »HEpruu: Terjonepenaya u
COBepIIeHHE padoThl. BUbI TeIIONEpe1aun: TEeIIONMPOBOAHOCTD, KOHBEKIIUS, U3ITYUCHHE.

KonuuecTBOo TEmnoThl. YenbHas TEIUIOEMKOCTh BelecTBa. TemmooOMeH U TerioBoOe
paBHOBecHe. YpaBHEHHE TEIUIoBoro OanaHca. IlnaBneHue um oTBepleBaHUE KPUCTAITUMYECKUX
BEIIeCTB. YAenbHas Termjora muaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBHUCUMOCTh TEMIIEPATYpPhl KUIICHHS OT
aTMoc(hepHOTo TaBICHHS.

Braxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuuner pabotsl TeruioBbix aurareneit KIIJ[ temmoBoro nBurarens. TemoBsie
JIBUTATEIH U 3alIUTa OKpY>Karoleh cpeibl.

3aK0H COXpaHEHUs U IPEBPAIICHUS SHEPTHUH B TEIUIOBBIX MPOIECcaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABUKEHUS.

Habmonenue nudpdysumn.

Habmroienue siBieHni cMauuBaHMsI U KaMWJUISIPHBIX SIBJICHUM.

Habmroienne TemnoBoro pacimupeHus Ted.

V3MeHeHne AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.
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6. IlpaBuna u3MepeHus TeMIepaTyphl.
7. Bunel Temionepenayn.
8. OxJaxJeHue Npu COBEPIIEHUN PabOThI.
9. HarpeBanue npu coBepiieHur padbOThl BHEIIHUMHU CHUIIAMHU.
10. CpaBHEHUE TEIIOEMKOCTEN PA3IMUHBIX BEIIECTB.
11. HaOironeHue KUIEeHUs.
12. HaGmroieH1e MoCTOSTHCTBA TEMIIEpaTyphl MPHU TJIaBJICHUH.
13. Mozenu TeIUIOBEIX ABUTATEIIEH.
Jlabopamopuvie pabomol u onvimol.
1. OnpITbl 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHMs WU OXJIAKICHHUS.
6. IlpoBepka ruMOTE3bl JMHEHMHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIIepaTyphl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH 3HEpPrHH Tella B pe3ysbTare TeIulonepenadu 1

paboThl BHEIITHUX CHII.

8. HccnenoBaHue sSIBIEHUS TEINIOOOMEHA NMPU CMEIIMBAHUU XOJIOAHON U TOPAYEH BOJIBI.

9. OrmpeneneHne KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpPH TEIIOOOMEHE C

HarpeTbIM METaJNINYECKUM I[IUIHHIPOM.

10. OmnpeneneHue yAeabHOM TeMI0EMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca UCIapeHHUsl.

12. OmnpeneneHre OTHOCUTENbHOM BIa)KHOCTH BO3TyXa.

13. OnpeneneHue yeabHON TEIUIOTHI MIaBJICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MAarHUTHBIE SIBJI€HHS.

Onektpuzanus Ten. J[Ba poma 3IEKTpUUECKUX 3apsAloB. BzaumopnelcTBue 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aMMOJICHCTBUS 3apsSKEHHBIX TEJI OT BEJIMYMHBI
3apsI0B U PACCTOSTHUS MEXKTY TEIaMH).

DnekTpuueckoe mosie. Hanpspk€HHOCTD AeKTprudeckoro mojst. [IpuHImnm cyneprno3uiiun
AIIEKTPUYECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsoB. DJIEMEHTapHbINM snekTpudeckuil 3apsg. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DNEeKTPUYECKH TOK. YCIIOBUS CYIIECTBOBAHMS DIIEKTPUUECKOro Toka. McTouHukm
MOCTOSIHHOTO TOKa. JIeMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpuueckass 1enb. Cuna Toka. OieKTpuueckoe HarpsbkeHue. ConpoTHBIEHHE
IIPOBOJIHHKA. Y JIEIBHOE CONPOTUBIEHHE BemecTBa. 3akoH Owma [ ydacTka LEnu.
ITocnenoBarenbHOE U MapaJUIEIbHOE COEINHEHUE TPOBOJHUKOB.

Paborta u MoUTHOCTB 37eKTpUUEcKOro Toka. 3akoH Jlxoyns—JIenna. DnexTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTrUuu B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJ1s )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
ANEKTPUYECKOTO TOKa. [I[prMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO TokKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. IlpaBuno  Jlenna.
Onektporedeparop. CrocoObl TONYYECHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.
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DneKkTpuszanus Ted.

JIBa poJia aEeKTPUYECKUX 3apsAA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIA.

DJIeKTpOoCTaTUYECKast UHTYKLIHS.

3aKOH COXpaHEHMsI AJEKTPUUECKUX 3apPsI0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

. DJIEKTPUUYECKUHN TOK B )KUIKOCTH.

. 'a30BBbIii pa3psa.

. I3MepeHune cuiibl TOKa aMIIEpMETPOM.

. 3MepeHne 3JIeKTpUYECKOr0 HAIIPSKEHUS! BOJIBTMETPOM.

. Peoctar u Marasus cOnmpoTHUBIIEHUM.

. B3aumoielicTBre MOCTOSTHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3/ICJCHHUsI MOJOCOB MarHUTa.

. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MATHUTOB.

. OnbIT DpcTena.

. MarauTHoe mose Toka. DJIeKTPOMAarHur.

. JlelicTBME MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBI€HUS 3JIEKTPOMATHUTHON MHAYKIUH.

. OnbrTer @apanes.

. 3aBUCUMOCTb HallpaBJI€HUSI UHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHUSI.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITH IO HAOJIIOACHUIO STIEKTPU3AIIUH TEJT WHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue qeHCTBUS SEKTPUIECKOTO MO HA MPOBOIHUKU U AUDICKTPUKH.
CoOopka u mpoBepka pabOThl AMEKTPUUECKOM SN MOCTOSHHOTO TOKA.

W3mMepeHue U peryampoBaHue CUIIbl TOKA.

W3mepenue U peryImpoBaHue HAMIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILIETO Yepe3 Pe3UCTOp, OT CONPOTUBICHUS
PE3UCTOpPA U HATIPSDKEHHSI Ha PE3UCTOPE.

OnbITBI, JIEMOHCTPUPYIOUIME  3aBUCUMOCTb  JJIEKTPUYECKOTO  COMPOTUBICHHS
NIPOBOJHUKA OT €0 JUTHHBI, IIOMIA I ITOTIEPEYHOT0 CEUSHHs U MaTepHaa.

[IpoBepka mpaBuiia CIOXKECHHS HAMPSKEHWH IMPH TOCIEI0BATEIILHOM COSIMHEHHUH
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MAPAITIEIbHOM COSAMHEHUH PE3UCTOPOB.
Onpenenenne padOTHI AIEKTPHYECKOTO TOKA, UIAYIIETO Yepe3 PE3UCTOpP.

OnpezneneHne MOITHOCTH JIEKTPHUUECKOTO TOKA, BBIAEIAEMON Ha Pe3UCTOpe.
HccnenoBanne 3aBHCHMOCTH CHITBI TOKA, HIIYHIETO Yepe3 JIAMITIOYKY, OT HAIPsKCHHS
Ha HEW.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJCHCTBHSI IOCTOSIHHBIX MAarHUTOB.

V3y4eHre MarHWTHOTO IIOJISS TOCTOSHHBIX MAarHUTOB TpPH WX OOBEIWHCHUU W
paszieneHnu.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIONIUE 3aBUCUMOCTH CHIIBI B3aUMOJICUCTBHSI KaTyIIKUA C TOKOM U
MarHuTa OoT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

W3ydeHue AeicTBHUSI MATHUTHOTO TOJIS HA TIPOBOIHUK C TOKOM.

KoncTtpynpoBanue u nusydeHue paboThl AIEKTPOABUTATENS.



20. N3mepenue KI1/] anexTpoaBurareabHON yCTaHOBKH.
21. OnbITEl N0 UCCIENOBAHHUIO SIBJICHMS DJIEKTPOMATHUTHOM MHAYKLIHMH: HCCICIOBAHUE
VU3MECHEHUN 3HAYEHUs U HAIlIPaBJIECHUS NHIYKLIIHOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOe mpsMoiuHelHoe aABwxkeHue. HepaBHomepHOe
npsiMOJIMHEeHOe JBHkeHHe. CpelHsisi U MrHOBEHHAs CKOpPOCTh Tela HpH HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckopeHHOE TIpsMOTHHEHHOE ABMKeHne. CBoOoaHOE nagaeHue. OMbIThI
[Nanunes.

PaBHomepHOe ABMxkeHUE MO OKpYyKHOCTH. [lepuon u yacrora oOpamienus. Jlunelinas u
YIJI0Basi CKOPOCTH. LIEeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPECHHS
MOKOS1, APYTHE BUAbI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMUPHOIO TSATNOTEHUS. YCKOPEHHE CBOOOJHOrO IaJEHUs.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
IIEpPErpy3KH.

PaBHOBecue maTepuanbHON Touku. AOCONMOTHO TBEPAOE Teao. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIEeHTp TshKecTH.

Nmnynsc Tena. M3meHenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckass pabota U MomHOCTh. PaboTa cunm TskecTH, ynmpyroct, TpeHusi. Cs3b
sHepruu u pabothl. [loTeHIManpHas SHeprus Teia, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToTenumanbHas 3Heprus cxkaroil npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

Hemoncmpavyuu.

1. HalmroneHne MeXaHUYECKOTO IBUYKEHUS Tella OTHOCUTEIbHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHME MyTeH U TPACKTOPUM JBUKEHUSI OJHOTO M TOrO K€ Telda OTHOCUTEIBHO
pa3HBIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS PSIMOJIMHENHOTO IBUKEHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKECHHUSL.

Habmronenne ABMXEHUS TeNa MO OKPY>KHOCTH.

HaGnronenne MexaHW4YeCKUX SBJIICHUM, MPOUCXOAIINX B CUCTEMe OTCUETa «Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTENFHO KabuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHs TeJla OT MACCHI TeNa U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. HabmioneHue paBeHCTBA CHJI IPU B3aUMOJICHCTBUH TETI.

9. M3meHeHue Beca Tena NpyU YCKOPEHHOM JIBHKECHHH.

10. Ilepenaua umnyibca npy B3auMOJACHCTBUU TeEN.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TEl.

12. CoxpaHeHUE UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHue UMIyibca Mpu adCOIIOTHO YIIPYTOM B3aMOJICHCTBUY.

14. HabmroieHre peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHHE MEXaHWYECKON YHEPTUHU TTPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHHE MEXaHUYECKON SHEPTUHU NP ABUKEHUU Tella MO IeUCTBUEM MPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JJisi pa3roHa M JaJbHEUIIEro PaBHOMEPHOIO JIBHXKEHHS
HIapUKa WM TEJIEKKH.
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10.

11.

OmnpeneneHue cpeAHel CKOPOCTH CKOJBKEHHUS Opycka MM JIBM)KCHHUS ILApHUKa IO
HaKJIOHHOH ITJIOCKOCTH.

OmnpeneneHnue YCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBWXKCHHMU I10 HAKJIOHHOU
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM IBM)KEHUH 0€3
HavyaJIbHON CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HadalbHOU
CKOPOCTH ITyTH OTHOCSTCS Kak psi HEYETHBIX YHCET, TO COOTBETCTBYIOILHUE
IMPOMECIKYTKHU BPEMCHU OAUHAKOBLI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHUSI CKOJBKEHHS OT CHIJIBI HOPMAJILHOTO
JaBJICHUS.

Omnpenenenne K03 UINEHTA TPEHUS CKOIBKCHUSL.

Onpenenenue KECTKOCTU IPY>KUHBI.

Onpenenenue paboOThl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBWKEHMM Teja IO
I“OpI/I?;OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

Onpenenenue paboOThl CUIIBI YOPYrOCTH HpU HOABbEME TIpy3a C HCIHOJIb30BAHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHHSI SHEPTHH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMIi: MEepHoJ, 4acToTa,
aMmIMTyna. MaremMatud4ecKuid W NPY)KMHHBIA MasTHUKW. IIpeBpamieHue »sHeprum Ipu
KOJIe0aTEeIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHHs. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTBH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HabGmronenue xoneGaHuil Ten MO/ A1EWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.

2. HaGmronenue koneOaHuil rpy3a Ha HUTH U Ha IPYXKHUHE.

3. HalmroneHue BEIHYX ACHHBIX KOJIEOaHUN U pe3oHaHca.

4. PacmpocTtpaHeHre MPOIOIBHBIX U TOMEPEYHBIX BOJH (HA MOJIEIIH).

5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTUYECKUH pPE30HAaHC.

Jlabopamopuwie pabomul u onvimol.

1. OmnpeneneHne 9acTOTHI U MEPHOAA KOJICOAHUH MaTeMaTHYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U MEPHOJa KOJIeOaHUN TPY>KHHHOTO MasiTHUKA.

3. MHccrnemoBanue 3aBUCHMOCTH TEepHO/a KOJEOAHWIA MOABEUNICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IlpoBepka HE3aBUCHUMOCTH TepHoOjJa KOJeOaHW Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

6. ONBITBI, JEMOHCTPUPYIOMIAE 3aBHCUMOCTh TMeprUoia KOJEOaHWH MPYKHHHOTO
MasiTHUKa OT MaccChl Tpy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHune yckopeHUs] CBOOOIHOTO MACHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOUILI0 MOOUIILHOTO TenedoHa.

Pa3nen 11. CBeToBbIe sIBICHHS.

JlyueBass monens cBera. Mcrounuku cBeta. lIpsmosmHeHOE pacnpOCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.

Jlunza. Xopx nydeir B numH3e. OmnTmueckas cuctema ¢oToammapara, MUKPOCKOINA M
Teneckona. ['na3 kak ontudeckas cucrtemMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. CliojkeHUE CeKTpaibHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

. Ipunnun neiictBus gporoanmnapara, MUKPOCKOIA U TEIECKOIIA.

10. Mopenb riasa.

11. Pa3noxxeHue 6eroro cBera B CIEKTP.

12. [TonydeHue 6enoro cBeta MpH CIOKEHUU CBETAa PAa3HBIX I[BETOB.
Jlabopamopnuvie padbomovt u onvimol.

1. HccrnenoBaHue 3aBUCMMOCTH yIila OTPaKeHUs! CBETOBOTO JIy4a OT yrila MaJeHusl.
2. H3yueHue xapakTepUCTUK N300paKE€HUs MPEAMETA B IIIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCMMOCTH YIJia IPEIOMJIEHUSI CBETOBOTO JIy4a OT yIJla MaJeHUs Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tony4yenne n300paXkeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKYCHOIO pacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOLIEH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbITEl MO BOCHPHUSATHIO IIBETA MPEAMETOB MPU HUX HAOIIOACHUU dYepe3 I[BETOBbIC
(GUIBTPBI.

Pazgean 12. KBanToBbIe siBJIeHMSI.

OmnswiTel Pe3epdopaa u mnanerapHas mojenb aroma. Moaens aroma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.

PagunoaktuBHOCTh. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO sifpa.
Hyknonnas Mopens aromHoro siapa. M3zorombel. PanuoaktuBHBIE mpeBpanieHus. l[lepuon
noJtypacnaaa aTOMHBIX siJiep.

SnepHblie peakiyy. 3aKOHbI COXPaHEHMsI 3apsSI0BOIO U MACCOBOTO YHCEN. DHEPIusl CBSI3U
aToMHBIX sifep. CBs3b maccel UM dHepruu. Peaknuu cuHte3a u AeneHus sanep. Vcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas snepretuka. JIeiicTBUS paAMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnekTpbl U3MyYEHUS U MOTJIOUICHUSI.

2. CrnexTpsl pa3aM4HbIX ra30B.

3. CnexTp BogopoJa.

4. HabGnronenue TpekoB B kamepe BuibcoHa.
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5. Pabora cuérurka HOHU3UPYIOIUX U3TYyUCHUH.

6. Perucrtpauus uznydeHus NpUpOIHbIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HabumroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3TYUCHHUS.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (II0

dboTorpadusim).

3. H3mepenue paanoakTHBHOTO (QOHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAYNIb  TNpENHA3HAYEH [UIi  CHUCTEeMaTHU3aluu |
0000111eHUSs TPEIMETHOTO COACPKAHUS U OTbITA A€ATEIbHOCTH, TPUOOPETEHHOTO NMPU U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
buzuKe U1t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHUM JAHHOIO MOJYJS pPEAIU3YIOTCd M CHUCTEMATU3MPYIOTCS  BUIbI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX OOecrneduBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3YJIbTAaTOB 00ydeHMsI, (POPMUPYETCS E€CTECTBEHHOHAY4YHas
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJEIOBAHMS SIBIICHUM NPUPOABl U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (U3NYECKUE SBJICHMS, NPUMEHSS IMOJIyYEHHbIE 3HAHUS,
pemiarh 3aJa4M, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINAIBHO AEATEIbHOCTHBIA XapaKTep NAaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00yYaIOIUECs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBICHATH (PU3HUECKHUE SIBICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U MTOBCEIHEBHOMN KU3HU;

UCTIOJIb30BaTh HAYYHBIE METO/bI MCCIEeIOBAaHUSA (PH3MUECKUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HAmOOJee BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUYECKOIO HCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHMKOB DJHEPIUM HAa OCHOBE
3aKOHa  TpPEBpallleHHs UM  COXpPaHEHHUS  BCEX  M3BECTHBIX  BHUJIOB  DSHEPrUHU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBLI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

I/I3yquI/Ie (bI/ISI/IKI/I Ha YpPOBHC OCHOBHOI'O 06H.[CFO O6p&30BaHH5{ HampaBJICHO Ha JOCTHXXCHHUEC

JIMYHOCTHBIX, MCTAIMIPCAMETHLIX U IPCIMCTHBIX O6pa3OBaTeJIBHLIX PE3YyJIbTATOB.

B pesynbTate mzyuenus (U3MKUA Ha ypOBHE OCHOBHOT'O 00Iero oOpa3oBaHusi y oOywatrouierocst Oymayrt

c(hOpPMHUPOBAHEI CIEAYIONINE JIMYHOCTHBIC PE3YJIbTATHI B YACTH:

1) naTpuoTHYeCKOro BOCIUTAHUSA:

IPOSIBIICHUE UHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PM3UUECKOM HAYKH;
LIEHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB,;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYKIEHHMM OOILECTBEHHO 3HAYMMbBIX M STHYECKUX HpoOiIeM,
CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHNUEM JIOCTHKCHUN (PU3UKH;

OCO3HaHUE BaXKHOCTU MOPAJIbHO-3TUYECKUX IIPUHILIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHUSA:

BOCIIPUATHE 3CTETHMUYECKMX KauecTB (hU3MYECKONW HayKu: €€ TapMOHHUYHOIO IIOCTPOEHUS, CTPOrOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

OCO3HAaHUE LIEHHOCTHU (PU3NYECKONW HAyKH KaK MOIIHOI'O MHCTPYMEHTA MO3HAHMUS MHpPa, OCHOBBI Pa3BUTHUS
TEXHOJIOTHH, BaXKHEHIIEH COCTaBISAIOIIEH KYJIbTYPbI;

pa3BUTHE HAYYHOU JIF0O03HATEIBLHOCTH, HHTEPECA K HCCIIEI0BATENIbCKON JESTEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATOMOTYYHA:

OCO3HAHME IIEHHOCTH 0e30MacHOro obpasza XHM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE, BaKHOCTU
paBuUa 0€30MacHOro IOBEAEHUS Ha TPAHCIOpPTE, Ha JOpPOrax, C JJIEKTPUYECKUM M TEIJIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBHUSX;

c(OpMHPOBAHHOCTh HaBbIKA pe(IeKCHH, MPU3HAHME CBOETO MpaBa Ha OIIMOKY M TAaKOro ke IpaBa y
JIPYroro 4eaoBeKa;

6) TpyA0BOro BOCIIUTAHHS:

aKTUBHOE y4yacTHE B PELIEHUH NPAKTHUECKUX 3aj1ad (B paMKax CeMbH, 00pa30BaTelbHOM OpraHu3aluy,
ropoja, Kpasi) TEXHOJOTMYECKON U COLMAIbHON HAMpPaBIEHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UUYECKUX
3HAHUIM;

MHTEpEC K MPaKTUYECKOMY M3YUEHUIO podeccuil, CBI3aHHbIX C (PU3UKOMH;

7) 3K0JI0TrMYEeCKOr0 BOCIIMTAHMSI:

OpHMEHTAIMs] Ha MpUMEHEeHUe (PU3MUECKUX 3HAHWM Ui pelleHus 3a7ad B 00JacTH OKpYKarollel cpeisbl,
IUTAHUPOBAHUS TMIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX MOCJIEICTBUMN Il OKPYKAIOIIEH Cpeibl;

0CO3HaHME TII00AILHOTO XapaKTepa 3KOJIOrMYECKUX Mpo0IeM U IMMyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIUMCS YCJIOBHAM COLMATBHON U NPUPOAHOH Cpelbl:

noTpeOHOCTh BO B3aUMOJCHCTBUM MpPHU  BBIINOJHEHWH HUCCIEAOBAaHMM M TNPOEKTOB  (U3NYECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

MIOBBILIEHUE YPOBHS CBOE KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO AESITEIBbHOCTD;

MOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUU, B TOM uucie (HOPMYIHPOBATh UJIEH, MTOHATHUS, THIIOTE3bI O
¢bu3nyeckux 0ObEKTax U SIBJICHUSX;

Ooco3HaHue AePUIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

IUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

CTpEMJIEHHE aHaJIM3UPOBATh U BBISBIATH B3aUMOCBS3M MPUPOIBI, OOLIECTBAa U SKOHOMHUKHU, B TOM YHUCIE C
UCMOJIb30BaHUEM (PU3MUYECKUX 3HAHUM;

IIECHKAa CBOUX JEHCTBMH ¢ Y4Y€TOM BIMSIHMS Ha OKPYKAIOUIYI0 Cpely, BO3MOXHBIX TIJTOOAIBHBIX
IIOCJIEICTBU.

METANPEIMETHBIE PE3YJIbTATHI



B pesynprate OCBOGHHS MporpamMmbl MO (pU3MKe Ha YpPOBHE OCHOBHOTO 00Iero ooOpa3oBaHus y
oOyuaromierocsi OyayT chopMHpOBaHBl MeTampeIMeTHbIe Pe3yJabTaThbl, BKIIOYAIONIUME I103HABATEIbHbBIC
YHUBEpCalIbHbIE yuyeOHbIE AEHCTBUS, KOMMYHUKAaTUBHBIE YHUBEpPCAJIbHbIE y4yEOHBIE AECUCTBUS, PETYJIATHBHbBIE
YHHUBEpCalIbHbIC yuyeOHbIE 1eHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcTBUS

Ba3oBble JJornueckue aeicTBu:

® BBISIBIISITH M XapPaKTEPU30BaTh CYIIECCTBEHHBIC TIPU3HAKN OOHEKTOB (SIBIICHUH);

¢ YCTAHABIIMBAThH CYIECTBEHHBIN MPU3HAK KJIACCHU(PUKAIIUU, OCHOBAHUS JUIsl 0000IIEHUS U CPABHEHUS;

® BBISIBIISITh 3aKOHOMEPHOCTH WM MPOTUBOPEUHUS B pacCMaTpuBaeMbIX (DakTax, JAHHBIX U HAOIIOJICHUSX,
OTHOCSIIIMXCS K (PU3MUYECKUM SIBIICHUSIM;

® BBISIBIISITh PUYMHHO-CIICCTBCHHBIE CBSI3U MPU M3YYCHUH (DU3MYECKHUX SIBJICHUW W TPOIECCOB, JEaTh
BBIBOJIbI C MCTOJIb30BAaHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUMN, BBIIBUTATh TUIIOTE3HI O
B3aMMOCBSI3SIX (PHU3MYECKHUX BEIIMYUH;

® CaMOCTOSITEIBHO BBIOMpPATh croco0 perieHusi yueOHOW (u3nyeckoil 3ajgaud (CpaBHEHHE HECKOJIBKUX
BapHAHTOB pEIICHMS, BHIOOp Hamboyiee MOIXOASIICT0 C YYETOM CaMOCTOSITEIIBHO BBIJCIICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBareibcKue 1eiCTBUS:

® 1ICII0JIB30BAaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMUS;

¢ IPOBOJIUTH IO CAMOCTOSITEIILHO COCTABIICHHOMY IIJIaHY OIBIT, HECJIOXKHBIA (U3NYCCKUN IKCIICPUMEHT,
HeOOoJIbIIIoE HCcce0BaHne (UUYECKOTO SIBICHUS;

e OIICHUBATH HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POPMAIIHIO, TTOJYYSHHYIO B X0JI€ UCCICAOBAHUS WIIN
JKCIIEPUMEHTA;

® CaMOCTOSITEIFHO (POPMYITHPOBATH OOOOIIEHUSI U BBIBOJBI IO pe3ybTaTaM MPOBEAEHHOTO HAOIOICHNUS,
OTIbITa, UCCIIEIOBAHUS;

e IPOTHO3UPOBAThL BO3MOXKHOE JIalibHEHIIee pa3BUTHE (U3WUYECKUX TPOIECCOB, a TAKXKE BBIIBUTATH
MPENOJIOKEHNUS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

e IPUMEHATH PA3NIUYHBbIE METOJbI, HHCTPYMEHTHI U 3alpochl MPHU MOUCKE M OTOOpe MHPOpPMALUUA WU
JAHHBIX C YYETOM NpPEAJIOKEHHOM yueOHOM pu3nueckoi 3a1auu;

e AHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETHPOBATH MH(DOPMALMIO PA3IHUYHBIX BUAOB U (HopMm
MIPEJICTaBIICHHUS,

® CaMOCTOSITEIbHO BBIOMpaTh ONTUMANbHYIO (OpMy TMpeicTaBieHus WHGOPMAIMU U HIUTIOCTPUPOBATH
perraeMble 3a/1a9u HECIIOKHBIMH CXEeMaMHU, TuarpaMMaMu, HHOU TpaduKOi 1 UX KOMOWHAITUSMHU.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YueOHbI€ el CTBHUS:

®B XOJIe OOCYXXJeHHUs y4eOHOro MaTepuaya, pe3yJabTaToOB Ja0OpPaTOPHBIX PabOT W MPOEKTOB 3a7aBaTh
BOMIPOCHI 110 CYIIECTBY 0OCYKIaeMOi TeMbI M BBICKA3bIBATh HJICH, HAIICJIEHHBIC HA PEIICHHE 3aaud U
noJyIep kaHue OJraroXenaTeIbHOCTH OOIICHNUS;

® COTIOCTABIIATh CBOM CYXKJEHHS C CY)KJIEHUSMU IPYTHX YYaCTHUKOB JHMAaora, OOHApYKHBaTh Pa3Inyue U
CXOJICTBO ITO3HITHH;

e BEIPAXKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

¢ IyOJJUYHO  MPEJCTaBIATh  PE3yJAbTaThl  BBIOJHEHHOTO  (U3MYECKOTO OMbITa  (IKCIEPUMEHTa,
HCCJICIOBAHMSI, IPOCKTA);

¢ IOHUMaTh W HCIIOJIb30BaTh IMPEUMYIICCTBA KOMAHJIHOH W WHIUBUIAYaTbHOW paOOTHI TPU PEIICHUN
KOHKPETHON (hPU3UUYECKOM MPOOIEMBI;

e IPUHUMATh 1€l COBMECTHON JEsTeNbHOCTH, OPraHU30BbIBaTh JACUCTBUA 1O €€ JOCTHUKECHHUIO:
pacmpeensiTh poju, 00CYXIaTh MPOLECChl U Pe3yabTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUS
HECKOJBKHX JTIOACH;

® BBITIOJIHATh CBOIO YacTh Pa0OTHI, MOCTUTAs KAYeCTBEHHOTO pe3yjbTaTa MO CBOEMY HAIPAaBICHHUIO W
KOOPJMHUPYSI CBOU ACHCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl;



¢ OIICHMBAaTh KayeCcTBO CBOEro BKIaJa B OOWMI TNPOIYKT 1O KPHUTEPHSIM, CAMOCTOSTEIBHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanms:

® BBISIBIISITH MPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CHUTYalUAX, TPEOYIOIIUX JUIS PEHICHHS (U3HUECKUX
3HAHUM;

® OPUEHTUPOBATHCS B PA3JIMYHBIX MOIX0JIaX TPUHATHUS PEIICHUHN (MHAUBUAYAIbHOE, TIPUHITHE PEIICHUS B
rpyIIIie, IPUHATHE PEIICHUH TPYIIION);

® CAMOCTOSITEJIBHO COCTABJIATh AITOPUTM peIIeHUs] (U3NYECKOH 3ajjaud WIM IJIaHAa HCCIEIOBAHUS C
y4€TOM HMMEIOIIMXCSA PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBATh IpeJjiaracMbie
BApUAHThI PELICHUN;

e JIeNIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

e J1aBaTh 4/ICKBATHYIO OLICHKY CUTYALlMH U Mpejiarath MjaaH €€ U3MEHEHUS;

¢ OOBSICHATh TPUYHMHBI JOCTIDKEHHS (HEIOCTH)KEHHUS) pPE3YyJIbTAaTOB JEATEIbHOCTH, J1aBaTh OICHKY
IpPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JIEATEIHHOCTH (B TOM YHCJE B XOJ BBINOJHEHHS (PU3UUYECKOTO MCCIICTOBAHHMS
WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOATEIHCTB, U3MEHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OLINOOK,
BO3HMKIIUX TPYIHOCTEH;

® OLICHUBAaTh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUIM;

 CTaBHUTH ceOs HA MECTO JIPYrOro YeIOBEKa B XOJ€ CIOpa WM AUCKYCCHHM Ha HAyYHYIO TEMY, TOHUMATh
MOTHUBBI, HAMEPEHHUSI U JIOTUKY JPYroro;

e [IPU3HABATh CBOE MPaBO Ha OMIMOKY MpHU pelieHnn (U3NUECKUX 3aad UM B YTBEPKACHUAX HA HAydHbIE
TEMBI U TaKOE K€ IIPAaBO APYroro.

INPEJIMETHBIE PE3YJIBTATDBI

K koHy oOydeHuss B 7 KkJiacce NpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXKaTb

c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

® ICIIOJIb30BATh MOHATHS: (PU3MUECKHE W XUMHUYECKUE SIBJIEHUS, HAOIIOJCHUE, SKCIEPUMEHT, MOJEIb,
TUIOTE3a, €IUHUIBl (U3NYECKUX BEIMYMH, aTOM, MOJIEKYyJa, arperatHble COCTOSHUSI BEIECTBa
(TBEpmoe, KHIKOE, razoo0pa3HOE), MEXaHHYECKOe [BI)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NpSIMOJIMHENHOE), TpaeKTopus, paBHOJAEHCTBYIOIas cuia, nedopmanus (ynpyras, IacTUyecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznuuath sABICHUS (AUPQY3HUs, TEIIOBOE [BU)KEHHE YACTHI] BEIECTBA, PAaBHOMEPHOE IBUKECHHE,
HEPAaBHOMEPHOE [JBWKCHHME, MWHEpIMs, B3aUMOJEHCTBUE TE€J, paBHOBECHE TBEPABIX TEl C
3aKperIEHHON OChbIO BpallleHus, Nepefada JaBieHHs] TBEPIABIMU TENaMH, XKUAKOCTSIMHM U Tra3aMu,
aTMoc(epHOoe J1aBJleHUE, IUIaBaHUE Tell, MPEeBpaIleHUs] MEXaHUYECKOH PHEPruu) MO OMHCAHUIO HX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OMNBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3UUYECKOE SBIICHHUE;

e pacro3HaBaTh IPOSBICHUE W3YUYEHHBIX (U3MUECKUX SIBICHHH B OKpYXalolleM MHpe, B TOM 4YHCIe
¢busnyeckue sBIEHUS B NPHUPOJE: MPUMEPHl IBUKEHHUS C PA3IUYHBIMH CKOPOCTSIMH B KMBOW H
HEKUBOM NpUpoje, NeicTBUE CUIIBI TPEHUS B IPUPOJAE M TEXHUKE, BIUSAHUE aTMOC(HEPHOTO JaBlIeHUS
Ha JKMBOI OpraHu3M, IJlaBaHHe PbIO, pblYard B TeJie YelIOBeKa, IPU 3TOM MEPEBOJIUThH MPAKTUYECKYIO
3aja4y B yueOHYI0, BBICTISTH CYILIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUM;

® ONIMCHIBATh H3YYEHHBbIE CBOMCTBA Teld U (U3UUECKUE SIBJICHHS, HCHOJB3YysAd (U3NYECKHE BEITMUHUHBI
(mMacca, 00bEM, MIOTHOCTH BEUIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH,
CHUJIa TSKECTH, BEC Teja, CUJIa TPEHHUs, JAaBlieHue (TBEPAOTO Tela, KUAKOCTHU, Ta3a), BhITATKUBAIOLIAS
CHJla, MeXaHWuYeckas padoTa, MOLIHOCTb, IICYO CHJIBI, MOMEHT CHJIbl, KO3(PHUIMEHT MOIEe3HOTO
JNENCTBUS MEXaHU3MOB, KUHETHYeCKas W TMOTEHIMalbHAsi SHEprusi), MpU OINHUCAHUU TPABUIBHO



TPAKTOBATh (PUBUUYECKUN CMBICT UCIOJIB3YEMBIX BEIHYMH, UX 0003HAUCHUS W SAMHUIIB (DU3MUECKHUX
BEJIMYMH, HAaXOAUTh (OPMYIbl, CBS3BIBAIOIIME JAaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IPahUKU H3y4EHHBIX 3aBUCUMOCTEH (DM3HUECKUX BEIIUYNH;

e XapaKTepU30BaTh CBOMCTBA Tell, (U3UUYECKUE SIBICHUS U MPOIIECCHI, UCIOIb3Ys MPaBUiia CIOKEHUS CHUII
(BHonb 0JHOM mpsiMoit), 3akoH ['yka, 3axon [lackans, 3akoH Apxumezaa, IpaBUIO paBHOBECUS pbluara
(0110Ka), «30710TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTUH, IIPU 3TOM JaBaTh
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIlIMCBIBATH €0 MATEMATHUECKOE BBIPAKCHHUE;

¢ 00BACHATH (pU3MUECKHE SBICHUS, MPOIECCHl M CBOWCTBA Tell, B TOM YHUCIIE U B KOHTEKCTE CUTYaluil
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATh MPUUYMHHO-CIEJICTBEHHBIE CBSI3U, CTPOUTH
00BbsICHEHHE U3 1—2 JTOTHYECKUX IIaroB ¢ OMOPOM Ha 1—2 M3yYEeHHBIX CBOMCTBA (PU3MUECKHUX SBJICHUH,
(bU3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemiath pacuéTHbIe 3a/1a4u B 1—2 1eHCTBUSA, UCIIONB3YS 3aKOHBI U (JOPMYJIbL, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3a/layd 3aluChiBaTh KPAaTKOE YCJIOBHUE, IOJICTABIATH
¢usznueckue BeNUYMHBI B (GOPMYIbl M MPOBOAWTH PAcYEThl, HAXOIUTh CIPABOYHbIC JTaHHBIEC,
HEOOXOIUMBIC JJIs PEIICHUS 33]a4, OIICHUBATh PCATMCTUIHOCTD IMOTYYCHHON (PU3NYECKON BEITUIHHEI;

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUINTh MPH MOMOIIU (PU3NYECKUX METOJIOB, B OMHCAHHUU
MCCJICIOBAHMS BBIICTISATH MIPOBEPSIEMOE MPEATION0KEHUE (TUTIOTE3Y), pa3audyarh U UHTEPIPETUPOBATH
MOJTyYEHHBINH Pe3yNbTaT, HAXOIUThH OIIUOKHU B XOJI€ OIbITA, IEJIaTh BEIBOJIBI 110 €T0 Pe3yIbTaTaM;

¢ [IPOBOJIUTH OMBITBI TI0 HAONIOACHUIO (U3HYSCKUX SBICHUN WIH (U3NYCCKUX CBOWCTB TEIl:
dbopMynupoBaTh IMpOBEpsEMbIe MPEANOIOKEHUS, COOMpaTh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHUs, 3aMTUCHIBATH XO/I OIBITA U (DOPMYITHPOBATH BHIBOIBI;

e BBITIOJIHATH MPSMbIE U3MEPEHHS PAcCTOSHUSI, BPEMEHHU, MAcChl Tela, 00bEéMa, CUIIbI M TEMIEPaTyphl ¢
WCIIOJIb30BAaHNUEM aHAJIOTOBBIX U MU(POBBIX MPHOOPOB, 3aMMKCHIBATH MOKA3aHUS MPUOOPOB C YIETOM
3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN;

¢ POBOJNTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUYECKOW BEIMYMHBI OT JPYrOd C MCIOJIb30BAHHUEM
NPSIMBIX HM3MEpeHUil (3aBUCHUMOCTH TMYTH PAaBHOMEPHO JIBIKYIIEroCs Tella OT BPEMEHU JBHIKCHUS
Tena, CWJIbl TPEHUS CKOJBXKEHHsS OT Beca Tela, KadecTBa OOpabOTKH TMOBEPXHOCTEH Tenm u
HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOUIAJAN CONPUKOCHOBEHUS TEJ, CUJIbl YIPYIOCTU OT YAJIUHEHUS
MPY>KWHBI, BHITAIKUBAIOIIECH CUIIBI OT 00bEMa MOTPYKEHHON YaCTH Tella U OT TUIOTHOCTH KHIKOCTH,
e€ He3aBUCUMOCTH OT IMJIOTHOCTH TeJa, OT TNIyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBHH MIaBaHUs
TeJ, yCIIOBUU paBHOBECHsI pblyara v OJIOKOB), y4aCTBOBATh B IJIAHUPOBAHUH yU4€OHOTO MCCIIETOBAHMUS,
coOupaTh YCTaHOBKY M BBIMOJHATH H3MEpPEHUs, CIeAys MNpelNIOKEeHHOMY IUIaHy, (DUKCHpPOBATh
pe3yabTaThl TOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIWYUH B BUJEC MPEUIOKEHHBIX TaOJIUIl U
rpaduKoB, nenaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIICIOBAHHS;

e POBOJNTH KOCBEHHBIE U3MEPECHUs (PU3HMUECKUX BEJMUYMH (IJIOTHOCTH BEIIECTBA JKUJKOCTH M TBEPIIOTO
Tena, Cuja TPEHUs CKOJIbKEHHUsS, JABICHUE BO3/yXa, BBITAIKUBAIOIIAS CuUia, ACHCTByIOLIas Ha
MOTPYKEHHOE B KUIKOCTh TEJ0, KOA(DPHUIIMEHT TOJIE3HOTO ACHCTBHUS MPOCTHIX MEXaHU3MOB), CIICTYsI
MPEUIOKEHHOW HHCTPYKIMU: TPH BBIMOTHEHUH W3MEPEHUN CoOUpaTh OSKCIEPUMEHTAIBHYIO
YCTaHOBKY ¥ BBIYHUCIIATH 3HAYCHUE NCKOMOM BEITMYUHBL;

e COOMIOIATh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;

e YKa3bIBaTh MPUHIIUIIBI ICHUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, TUHAMOMETD,
COOOINaroIMecss COCYIbl, OapoMeTp, pbIYar, IMMOJABMKHBIA ¥ HEMOJABIKHBIM OJIOK, HaKJIOHHAas
MJIOCKOCTB;

e XapaKTepU30BaTh MPHUHIIUIBI ACHCTBUS M3yYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPONCTB C OMOPOH Ha
UX omucaHus (B TOM YHCIE: TMOIIIMITHUKHA, YCTPOWCTBO BOJOMPOBOJAA, THUIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCIIONb3Yys 3HAHMS O CBOMCTBaX (PU3MUECKHX
SBJICHUHN ¥ HEOOXO0AUMbIe (PU3NUECKHe 3aKOHBI U 3aKOHOMEPHOCTH;

¢ IPUBOJUTH TPUMEPHl (HAXOAUTh WHGDOPMAIMIO O TpUMepax) MPAKTHUYECKOTO HCIIOIb30BAHHUS
(GU3MYEeCKUX 3HAHUN B TMOBCEIHEBHOW KU3HU I OOecreueHuss Oe30MacHOCTH MpU OOpaIieHHH ¢
npubopaMi H TEXHUYECKHMMH YCTPOHCTBAMH, COXPAHEHUS 3I0POBbsi U COOJIOACHHS HOPM
9KOJIOTMYECKOr0 TIOBEJICHUS B OKPYKAIOILEH cpelie;



® OCYILIECTBIISITH OTOOP MCTOYHUKOB MH(OpMaIuu B VIHTEpHETE B COOTBETCTBHHU C 33aHHBIM ITOMCKOBBIM
3allpOCOM, Ha OCHOBE MMEIOIIMXCSA 3HAHUM U MyTEM CPAaBHEHMs PA3JIMYHBIX MCTOUYHUKOB BBIIEIATH
UHPOPMALINIO, KOTOPAst SBJISETCS IPOTUBOPEUNBOMN MM MOXKET OBITh HEJOCTOBEPHOM;

® ICIIOJIb30BATh IIPU BBHINOJIHEHUHM YYEOHBIX 3aJaHUM Hay4HO-TIOMYJSPHYIO JIMTEpaTypy (U3MYECKOro
COJIEp)KaHus, CIPAaBOYHBIE MaTepuaibl, pecypcsl cetu VHTepHer, Biaaerb INpuémMamu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MH(GOpMAIMK U3 OJTHONW 3HAKOBON CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIC KpAaTKHME MHCbMEHHBIC M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HCTOYHHUKOB
uHpopMaluu (U3UYECKOro COJEp’KaHHs, B TOM 4HCIe NyOJIMYHO JenaTh KpaTKhe COOOLICHHS O
pe3yJsipTaTax MPOEKTOB UM YUEOHBIX MCCIIEIOBaHUM, PU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3yUEHHBIN
NOHATHUIHBIN annapaT Kypca (U3MKH, COIPOBOKAATh BBICTYIUIEHUE NIPE3EHTaLUEH;

eIIpU BBINIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCICIOBAHUN paclpenensiTh OOsS3aHHOCTH B TpYIIE B
COOTBETCTBUM C IOCTaBJIEHHBIMU 3aJlauaMy, CJIEAMThH 3a BBIIOJHEHUEM IUIaHA NEHCTBUM, aJeKBATHO
OLICHMBATh COOCTBEHHBIH BKJIAJ, B JEATEIBHOCTh TPYIINBI, BBICTPAaWBAaTh KOMMYHHKAaTHBHOE
B3aMMO/ICIICTBHE, YUUTBIBAsi MHEHUE OKPYKAIOIINX.

K kxoHuy oOydenuss B 8 Kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpakaTh

c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

¢ ICIIOJIB30BATh IMOHSATHS: Macca WU pa3Mepbl MOJIEKYJ, TEIJIOBOE JBM)KEHME aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHMS BEILECTBAa, KPHUCTAIMUYECKUE U aMOp(Hble Tesla, HACBIECHHBIA |
HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIHsl, TEIUIOBOM JBUTATEb,
JJIEMEHTAPHBIA  JJEKTPUUECKUI 3apsij, DSJICKTpPUYECKOe I10JIe, MPOBOJHUKM U  JUAIIEKTPUKH,
IIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE I10JIE;

e pa3nuyaTh SBJIEHUS (TEIUIOBOE pACIIMpPEHHE M CKaTHe, TeIulolepeaaya, TEIIOBOE PaBHOBECHE,
CMauMBaHME, KaNWUISPHbIC SBJICHUS, HWCIAPEHHUE, KOHJEHCAllMsl, IUIaBJIEHUE, KPUCTAILIM3ALM
(oTBepAeBaHUE), KHUIEHHE, Terulonepenadya  (TEIJIONPOBOAHOCTb, KOHBEKLHUS, HU3IIy4YECHHUE),
AIIEKTpU3alLlKA TeJl, B3aUMOJCHCTBHIE 3apsi0B, NEHCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICIICTBHE MAarHUTOB, AEHCTBUE MarHUTHOTO IOJIS HAa MIPOBOAHMK C TOKOM, JIEKTPOMAarHuTHas
MHAYKIINS) [0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAHHOE
¢du3uueckoe sBICHUE;

e pacrio3HaBaTh NPOSIBICHHE H3YYEHHBIX (DU3MUECKHUX SIBIEHUI B OKpYXAlOLUIEeM MHUpPE, B TOM 4YHUCIIE
¢u3nyeckre SBICHHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSIKEHHWE U KaNMJUISIPHBIE SIBICHHS B MPHUPOJIE,
KpUCTaJIIBl B npupoje, uznydenue CounHla, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHuE
pOCBl, TyMaHa, HHEs, CHEra, OSJEKTpUYEeCKHE SBJEHUsS B aTrMocdepe, 3IEKTPUUYECTBO >KUBBIX
OpraHU3MOB, MarHUTHOE T0JI€ 3eMJIH, Apeiid MOIFOCOB, POJIb MArHUTHOT'O IOJIS JJISl )KU3HU Ha 3emiie,
HOJSIPHOE CHUSHUE, TpPU OSTOM IMEPEeBOAUTh MPAKTUYECKYIO 3ajady B Y4eOHYIO, BBLIEIATH
CYIIIECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUYECKUX SBJICHUM;

¢ ONMCHIBATh HM3y4YCHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBJICHUS, MCIONB3Ys (DU3UYECKHE BEIUYHHBI
(Temriepatypa, BHYTPEHHSISI JHEpPrusi, KOJWYECTBO TEIJIOTHI, YJEJIbHas TEMJOEMKOCTh BEIECTBa,
ylenbHas TEIUIOTa IUIABJICHUS, yJelbHas TeIioTa MapooOpa3oBaHMs, yAeIbHas TEMoTa CropaHus
TOIUIMBA, KO3()PUIMEHT TMOJe3HOro AEMCTBUSI TEIUIOBOM MAIIMHBI, OTHOCHTENbHAs BIJIAXXHOCTh
BO3[yXa, DJEKTPUYECKUM 3aps], CWIa TOKAa, DJJIEKTPUYECKOE HaIpPsHKEHHE, CONPOTHUBIICHUE
MIPOBOJHMKA, YJEIbHOE COIPOTHBIIEHUE BEIIECTBA, paboTa M MOIIHOCTh 3JEKTPUUECKOTO TOKa), MPU
ONHCAaHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIOJIb3YEMbIX BEIHMYWH, O0O3HAYCHHS U
eAMHUILIBI (PU3MYECKUX BEIHYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (U3NYECKYIO BETUUYHUHY
C IpYTMMH BeJIMYMHAMU, CTPOUTDH I'paMKU U3YUEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEIHUHH;

e XapaKTepU30BaTh CBOMCTBA Teld, (GU3NUYECKUE SBIICHUS U MPOIECCHI, UCIOIb3YSl OCHOBHBIE IMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHUM CTPOECHHS BELIECTBA, NPUHLUI CYNEPHO3UIMHU TIoled (Ha
Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHMs 3apsna, 3akoH OMa Juisd ydacTka Lienu, 3akoH Jxoyisa—
JleHnia, 3aKOH COXpAHEHHs HHEPTUH, MPU HTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIllUCBIBAaTh €M0 MAaTEMAaTUYECKOE BBIPAXKECHUE;

® OOBSICHATH (PU3UUECKUE MPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE CHUTYallMi NMPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATh NPUUUHHO-CIEACTBEHHBIE CBA3HM, CTPOUTh OOBACHEHHE W3



1-2 noruyeckux maroB ¢ omopoi Ha 1—2 M3y4EHHBIX CBOMCTBA (PM3MUYECKHX SBICHHM, (PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarh pacu€THbIE 3a/1a41 B 2—3 JIEHCTBHS, UCHOIB3Ys 3aKOHBI U (HOPMYJIBI, CBSI3bIBAIOLIHE (pU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBHUSA 3a/la4M 3alMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JMAHHBIX Ui PELICHHs 3a/aud, BBIOMpPATh 3aKOHBI M (OPMYIbI, HEOOXOAMMBIE Ui €€ pelIeHHS,
IPOBOJIUTH PACUYETHl U CPABHMBATH IOJYYEHHOE 3HaueHHE (PU3NYECKOH BEIMYMHBI C U3BECTHBIMU
JTAaHHBIMH;

e pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO DPELIMTh MPU MOMOIIM (PU3MUYECKHX METOJOB, HMCIOJb3Ys
ONKCAaHWE WCCICAOBAHMS, BBIICIATH NPOBEPSEMOE NPEANONIOKEHUE, OICHWBATh IPABHILHOCTh
HOpsi/IKa IPOBEACHUS MCCIEI0BAHNUS, JIeJIaTh BbIBO/IBI,

® [IPOBOJIUTH OIBITHI 110 HAOIOCHHUIO (PU3UUECKUX SBJICHUN MM (PU3NYECKUX CBOUCTB TeJ (KanuJUIsIpHbIE
SBJICHUS, 3aBUCHUMOCTb JIaBJICHUs BO3JlyXxa OT ero o0bEéMa, TeMmIepaTypbl, CKOPOCTH Ipolecca
OCTBIBAHUSI W HArpeBaHMs MPU W3IYYCHHU OT IIBETa H3Nydaromei (TMOrjaomaroeii) moBEpXHOCTH,
CKOpPOCTh HCHApeHHs! BOJbI OT TEMIIEPATyphl XKHUAKOCTH M IUIOL[a[U €€ MOBEPXHOCTH, dIEKTPU3ALUSL
TEJI ¥ B3aUMOJCHCTBHE DJCKTPUYECKHUX 3aps/iOB, B3aWMOJEHCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alUsl MAarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB, IEHCTBHUSI MATHUTHOT'O TOJIsI HA TIPOBOJHUK
C TOKOM, CBOWCTBAa DJJIEKTPOMAarHuTa, CBOWCTBA DJEKTPOJABHUTATENs] IOCTOSHHOTO  TOKA):
dopMynupoBaTh TMpOBEpsAEMblEe IMPEAINOJNOKEHHUs,, COOMpPaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUs, ONMCHIBATH X0/ ONBITA M (POPMYITHPOBATH BHIBOIBI;

® BBIMOJIHATE TPSIMbIE W3MEPEHUs TeMIepaTypbl, OTHOCHUTEIIBHOW BIIQXHOCTH BO3JlyXa, CHJIBl TOKa,
HANpSDKCHUST C HCIIOJIb30BaHHMEM aHAJIOTOBBIX TNPHOOPOB M JIATYMKOB (PU3UUECKUX BEITUYHMH,
CpaBHUBATh PE3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

* [IPOBOJIUTH UCCIIEIOBAHUE 3aBHCHUMOCTH OJHOW (PU3NYECKOI BEJIWYHHBI OT IPYrO C MCIIOIb30BaHUEM
OpSAMBIX H3MEpEeHuil (3aBHCHMOCTb CONPOTHUBIEHUS MPOBOJHMKA OT €ro JJIMHbBI, IJIOLIaIu
MIOTIEPEYHOTO CEUEHHs] M YAETHHOTO COMPOTHBIICHUS BEIIECTBA IPOBOJHHKA, CHIIBI TOKA, WIYIIETO
yepe3 MPOBOJHHUK, OT HANpsHKeHHWs Ha MPOBOJHHUKE, MCCIEIOBaHUE MOCIE0BATEeIbHOIO U
napajieIbHOTO COCTUHEHWH TPOBOJHHUKOB): TUIAHUPOBATH HCCIIEOBAaHHE, COOMpPATh YCTAHOBKY H
BBIMOJIHATh M3MEPEHMs, Cleays MpeJUIoKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yabTaTbl IMOJy4YEHHOH
3aBHCHUMOCTH B BHJIE TaOJIUI] ¥ TPAdUKOB, ENIaTh BEIBOJIBI IO PE3YIIbTaTaM UCCIICIOBAHUS;

¢ [I[POBOJIUTh KOCBEHHbIE HU3MEpeHUs (u3nueckux BeNUUMH (yJelbHas TeIUIOEMKOCTh BEIIECTBa,
COIIPOTHBIICHUE TPOBOJIHUKA, padOTa U MOIIHOCTh JIEKTPUUYECKOTO TOKA): TUIAHUPOBATh W3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CJleIysd MpPEUIOKEHHOW HWHCTPYKLUH, U BBIYUCIATH
3HAYCHUE BEIMIHHBI;

e coOJTI0/1aTh MpaBUJIa TEXHUKHM 0€30MacHOCTH NMpH padoTe ¢ 1a00paTOPHBIM 000PYA0BAaHHEM;

® XapaKTepU30BaTh NMPUHIUIIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOHCTB C OMOPOW Ha
UX OMMCaHUs (B TOM YHUCIIE: CHCTeMa OTOIJICHUS JOMOB, TUTPOMETp, apoBas TypOHWHA, aMIIepMeTp,
BOJIETMETp, CUYETUHK DJIEKTPUYECKOW SHEPTHH, DIEKTPOOCBETUTENBHBIE MPUOOPHI, HarpeBaTeIbHbBIC
AIIEKTPONPUOOPHI (IIPUMEPHI), HMEKTPUUYECKHE MPEJOXPAHUTEIH, AJIEKTPOMArHUT, 3JIEKTPOABUIaTEIh
MOCTOSTHHOTO TOKa), HCIONB3ys 3HAHHWS O CBOWCTBAaX (U3MYECKUX SIBICHUH ¥ HEOOXOIMMBIE
¢du3nueckne 3aKOHOMEPHOCTH;

e pacro3HaBaTh TMPOCThIE TEXHWYECKHE YCTPOHCTBA W WM3MEpPUTENbHBIE MNPHOOPHI IO CXeMaM W
CXEMaTHYHBIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, MCHUXPOMETP, TUTPOMETP, JBUTraTeib
BHYTPEHHEIO CTOPaHUs, JJIEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMBI DJJEKTPUYECKHX Mened ¢
MOCJIEIOBATEIbHBIM U TNApajUIeIbHBIM COEIMHEHHEM AJIEMEHTOB, paszinyasi yCJIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIEH;

¢ IPUBOAMTH TPHUMEPHl (HAXOAUTh HWHPOPMALHUIO O MpPHUMEpax) MPAKTUYECKOTO HCIOIb30BAHUSL
(bU3NYEeCKUX 3HAHUN B TMOBCEIHEBHOW KU3HU A OoOecreueHuss Oe30MacHOCTH MpU OOpalieHHH ¢
npubopaMu W TEXHUYECKUMH YCTPOMCTBAMH, COXpPAHEHHs 3J0pOBbS U COOJNIONCHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpere;



® OCYILIECTBIIATh MOMCK MH(opMaIuu (Hhu3nyecKoro cojepkanusi B MHTepHETe, HA OCHOBE MMEIOIIUXCS
3HaHUM W NyTEM CpPaBHEHUS JIONOJIHUTEIBHBIX HCTOYHMKOB BBIACNATh HH(OpMaLUio, KOTOpas
SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEZOCTOBEPHOI;

® ICII0JIb30BATh IIPU BBINOJIHEHUM YYEOHBIX 3aJaHMM Hay4HO-TIOMYJSPHYIO JINTEpaTypy (U3MYECKOro
COJIEp)KaHus, CIPAaBOYHBIE MaTepuaibl, pecypcsl cetu VHTepHer, Biaaerb INpuémMamu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HH(GOPMALMK U3 OJIHOW 3HAKOBOW CHCTEMBI B APYTYIO;

® CO3/1aBaTh COOCTBEHHBIC MUCHMEHHbIE M KpaTKHE YCTHBIE cOOO0IIeHus, 0000mmas MHPOpPMALUIO H3
HECKOJIbKUX HCTOYHHMKOB (DU3MYECKOTO COJEpXKAaHUSA, B TOM YHUCIE MYOIMYHO NPEICTaBIATH
pe3yJbTaThl IPOEKTHOM MIJIM MCCIIEOBATEIbCKON NEATENbHOCTH, IPU ATOM IPaMOTHO HCIOJIb30BaTh
U3y4eHHbIN MOHATUHHBIN annapar Kypca (pU3nKH, COPOBOXKIATh BBICTYIJICHHE IIPE3CHTALIEH;

eIIpU BBHIMOJIHEHNH YYEOHBIX TPOEKTOB M HCCIENOBaHMNA (U3NYECKUX TPOLECCOB PACIPEACTIAThH
00513aHHOCTH B IPYIIE B COOTBETCTBUY C OCTaBIEHHBIMU 337a4aMH, CJICAUTH 32 BBIIIOJHEHUEM IIaHA
NeHCTBUIN M KOPPEKTHUPOBATH €T0, aJCKBATHO OLEHUBATH COOCTBEHHBIN BKJIA/l B ICATEIBHOCTD TPYIIIIBL,
BBICTPaWBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, IPOSBIIASA TOTOBHOCTh pa3peiiaTb KOH(QIUKTBI.

K koHimy oOydenuss B 9 Kiacce mnpeaMeTHblE pe3ysibTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI OTpa)arb

c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

® ICIIOJIB30BATh IOHATHSA: CHCTEMa OTCYETa, MaTepuaibHas TOYKa, TPAEKTOPUs, OTHOCUTEIbHOCThH
MEXaHUYECKOro JIBHKEHUs, AedopMmarus (ymnpyras, IJIacTUYecKas), TPEHHE, LIEHTPOCTPEMUTEIbHOE
YCKOpEHUE, HEBECOMOCTbh U MEPETPY3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPJOE TENO, LIEHTP TSHKECTU
TBEPJOTO TeJla, paBHOBECHE, MEXaHMUYECKHE KojeOaHHsl U BOJIHBI, 3BYK, MH(QPA3BYK U YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IKaIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJIbHO30PKOCTH,
CHEKTpbl HCIYCKaHUsl M MOINIOIIEeHUs, aibda-, OeTa- M ramMma-u3iay4deHHs, H3O0TOIbI, sJepHas
HHEPreTHKa;

e pa3nyaTh sBJIEHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEWHOE IBH)KEHUE, PAaBHOYCKOPEHHOE
NpSIMOJIMHENHOE JIBU)KEHHE, CBOOOAHOE MaJeHHE TeJ, PaBHOMEPHOE JBUKEHHE IO OKPYKHOCTH,
B3aUMOJICIICTBUE TeJl, pEeakTHMBHOE JBIDKEHHE, KojeOaTelbHOE [BID)KEHHE (3aTyXarouue Hu
BBIHY/ICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JIBUKEHHUE, OTPaXCHHE 3BYKa, NPSIMOJIMHEHHOE
paclpoCTpaHEHUE, OTPAKEHUE U IPEJIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE OTpPAXCHHE CBETA,
pa3noxeHue OeIoro CBeTa B CIEKTP M CIOXKEHHE CHEKTPaIbHBIX IBETOB, AMCIEPCUS CBETA,
€CTEeCTBEHHAs paInOAKTUBHOCTb, BOSHUKHOBEHHUE JIMHEHUYATOr0 CIEKTpa U3JIyuyeHHs ) [0 OIHCAHUIO UX
XapaKTEpHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

e pacro3HaBaTh IPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBICHUHA B OKpY)KalolleM MUpe (B TOM 4YHCIe
¢uznueckue SBICHUS B MPHUPOJE: NMPWIWBBI U OTIUBBL, JBUXKEHHE IIaHeT COJHEYHOM CHUCTEMBI,
PEaKTUBHOE JBW)KEHUE >KHMBBIX OPraHHW3MOB, BOCIPHUATHE 3BYKOB >XHBOTHBIMHU, 3E€MJICTPSICEHUE,
ceificMMuYecKHe BOJIHBI, L[yHAMM, 3XO, LIBETa Te€J, ONTHYECKHE SBJICHHS B IPHUPOJE, OMOJOTHYECKOE
neicTBUe  BUAMMOTO,  yIbTPaUOIETOBOTO M  PEHTICHOBCKOTO  M3JIyYEHHH, eCTeCTBEHHBIN
pasvoaKkTUBHBIN (OH, KOCMHUYECKHE JY4YH, PaJUOAKTUBHOE H3Iy4EHHE NPUPOJIHBIX MHHEPAJIOB,
NeicTBUE palMOAKTUBHBIX M3IYYEHUH HA OPraHM3M YEJIOBEKa), PH ITOM MEPEBOIUTH MPAKTUUECKYIO
3ajauy B y4eOHYIO, BBIIEISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBIICHMIA;

¢ ONMCHIBATh HM3y4YCHHbIE CBOWCTBA TeN U (PU3MUYECKUE SIBJICHUS, MCIONB3Ys (DU3UYECKHE BEIUYHHBI
(cpenHsist © MTHOBEHHAsI CKOPOCTh Teja MPU HEPABHOMEPHOM JABM)KEHUHU, YCKOPEHHE, MepeMellleHue,
NyTh, YIJIOBasg CKOPOCTb, CHJIa TPEHMS, CHJIA YIPYTOCTH, CHJa TSKECTH, YCKOpEHHE CBOOOIHOTrO
NaJieHus, BeC Tella, HMIIYJIbC Tejla, HMMIYJIbC CHUJIbI, MeXaHW4yeckas paboTa U MOUIHOCTb,
NOTEHLIMAJbHAs DHEPIHsl Tella, MOJHATOTO HAJ IOBEPXHOCTBIO 3€MIIM, IMOTEHIMAIbHAs DSHEPrus
C)KaTOM NpPYKHUHBI, KUHETHUYECKas HHEprus, MOJHas MeXaHW4ecKas SHeprus, Nepuoj M YacToTa
KoJIeOaHUH, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, I0Ka3aTelb
IPEJIOMIIEHUS. CpeJibl), MIPU ONUCAHUU IPABWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJIb3YEeMBIX
BEJIMYMH, O0O3HAUCHHWS M EIMHULBI (PU3MYECKUX BEIMYMH, HAXOAUTH (OPMYIBI, CBS3BIBAIOIINE
JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOMTHh TIpadUKud H3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;



e XapaKTepHU30BaTh CBOWCTBA TeN, (PU3UYECKUE SIBICHUS W TPOIIECCHI, HCIONB3ysS 3aKOH COXPAHCHUS
SHEPruM, 3aKOH BCEMHUPHOTO TATOTEHMSI, MPUHIMII CYIEPHO3UIUN CHJI, MPUHIUI OTHOCHUTEIHLHOCTU
["anunest, 3axonbl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAYKEHHS M TIPEIOMIICHUS CBETA,
3aKOHBI COXpaHEHUs 3apsiIOBOTO M MAacCOBOTO YHUCENl HPH SAJEPHBIX peaKlusiX, MpPH STOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMATUYECKOE BHIPAKEHHE;

® 00BACHATH (PU3NYECKUE IMPOLIECCHl M CBOICTBA Tell, B TOM YKCJIE U B KOHTEKCTE CHUTYalUd MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH NMPHUUYMHHO-CIICACTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHHE W3
2-3 JOTMYECKUX IIAaroB C OMOPOW Ha 2—3 M3YyYCHHBIX CBOMCTBA (M3MYECKUX SIBICHUM, (PU3HUECCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pemiath pacu€THble 3a1auyd (OMHUpAIOLIUecs Ha CHCTeMy M3 2—3 ypaBHEHUil), MCHOJb3YyS 3aKOHBI U
(dopMmyIbl, cBs3bIBaOIIME (PU3MYECKHE BEIIMYMHBL: HA OCHOBE aHAJIM3a yCJIOBHUS 3a/layd 3alHCHIBATDH
KpaTKO€ YCJIOBHE, BBISBIATH HEIOCTAIOIINE UM N30BITOUHBIE TAHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOAUMBIC Uil PELICHHS, MPOBOAUTH PAcCUYEThl W OICHUBATH PEATUCTHYHOCTH MOJYYEHHOTO
3HaYeHUS (PU3NYECKON BETUUUHBI;

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO DPEUIMTH MPH MOMOIIN (PU3HMUYECKHX METOJIOB, HCIIOIB3YS
OMKCAHUE WCCIEIOBAHMs, BBIACIATH MPOBEPSEMOE MPEANONIOKEHHE, OICHUBATh MPABUIBHOCTh
NOpsi/IKa MIPOBECHHUS UCCIICAOBAHMS, JIEIaTh BBHIBOBI, HHTEPIPETHPOBATH PE3YIIbTAThl HAOMIOACHUN 1
OTIBITOB;

* [IPOBOJIUTH ONBITHI MO HAOIIOACHUIO (QU3NYECKUX SIBICHUH WM (PU3MYECKHX CBOWCTB Ted (M3ydeHHE
BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUS OSHEPruu, 3aBHCUMOCTh Iepuojaa KoJjeOaHui
MPYKUHHOTO MasTHUKAa OT MAacChl rpy3a M KECTKOCTH MPYKUHBI M HE3aBUCHUMOCTh OT aMILIUTY/IBI
MaJbIX KoJjeOaHuM, MPSMOIMHEHHOE paclpOCTpaHEHHE CBETa, Pa3joKEeHUE Oeloro cBeTa B CIEKTD,
U3y4eHHE CBONCTB H300paXEHHS B IUIOCKOM 3€pKajie M CBOMCTB HM300pa)XCHHs IpEeIMeTa B
coOuparonieii JInH3e, HaOMI0ACHUE CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB U3IIYYE€HHUS): CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY W3 HW30BITOYHOrO Habopa OO0OpYHOBaHMS, OMHCHIBATE XOJA ONBITA W €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

® [IPOBOJIUTH MPH HEOOXOAMMOCTH CEPHUIO TPSMBIX H3MEPEHHIA, ONIPEIEIIsisi CpEeAHEee 3HAaUeHUE U3MEPSIeMOi
BeMUMHBI ((POKYCHOE paccTosiHUe coOuparoliei TUH3bI), 000CHOBBIBATH BBHIOOP crioco0a M3MepeHus
(M3MepuTeIpLHOTO MPUOOpa);

e IPOBOJIUTH MCCIIEIOBAHHE 3aBUCUMOCTEH (PU3NYECKUX BEIMUYUH C HCIOIb30BAHUEM MPSIMBIX U3MEPEHUN
(3aBHCHMOCTH IIyTH OT BPEMEHH TPU PABHOYCKOPEHHOM JIBWKCHHWH 0€3 HaudalbHOW CKOpPOCTH,
nepuoAa KoieOaHU MaTeMaTHYeCKOro MasTHHUKA OT JJIUHBI HUTH, 3aBUCUMOCTH YIiia OTpPaXKEHUS
CBETa OT yIVla MaJeHus U Yria MpelIoMJIeHHs OT yrja MaJeHus): IJIaHUpOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (HUKCHUPOBATh pE3yAbTaThl TOTYYCHHONH 3aBHUCHMOCTHU
(GU3NUeCKUX BETMYMH B BUJE TAOJIUI] U TPAPHUKOB, AETATh BEIBOJBI 110 PE3yJIbTaTaM HUCCIICAOBAHMS,

® IPOBOJIUTH KOCBEHHBIE M3MEpPEHHsS (U3NYECKUX BEIUYHH (CPEeIHSS CKOPOCTh W YCKOpPEHHE Tela MpU
PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MaICHUSs, )KECTKOCTh MPYKUHBI, K0d(duiiuent
TPEHHsI CKOJBXKEHHs, MeXaHW4eckas pabdoTa W MOIIHOCTb, 4YacToTa M Tepuoja KojeOaHui
MaTeMaTHYeCKOTO ¥  TPYKHHHOTO MAasSTHHKOB, ONTHYECKas CHJa COOHMparolmied  JIHH3HI,
paZMoOaKTUBHBIN (OH): TUIAHMPOBATh H3MEPEHHUS, COOUpaTh JKCHIEPUMEHTANBHYIO YCTaHOBKY U
BBHITIOJHATh M3MEPEHUs, CIEIysl TPEJIOKESHHOW WHCTPYKIIMH, BBIUMCIIATH 3HAYCHUE BEIHMYHUHBI U
AHATM3UPOBATH MOJYYCHHBIE PE3YIbTATHI C YIETOM 33JaHHON MOTPEUTHOCTH U3MEPEHHIA;

e cOOJTI0IaTh MpaBUiIa TEXHUKU O€30MacHOCTHU MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBaHHUEM;

e pa3NMyYaTh OCHOBHBIC MPH3HAKU W3YYECHHBIX (DM3MUECKUX MOJENel: MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPIOE TENO, TOYECYHBIH MCTOYHHK CBETa, Jy4, TOHKas JIMH3a, IDIAHETapHAas MOJETIbh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7pa;

e XapaKTepU30BaTh MPHUHIMIIBI ACHCTBUS MU3yYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPONCTB C OMOpOIl Ha
UX omnucaHus (B TOM YHCJE: CHUAOMETP, JATUYUKH TOJOXKEHHS, PACCTOSHHUS M YCKOPECHHSI, paKera,
9XO0JIOT, OYKH, MEPUCKOM, (oToamnmapaT, ONTUYECKHUE CBETOBOJBI, CIIEKTPOCKOI, TO3UMETP, Kamepa
Bunbcona), ucnons3ysi 3HaHHS O CBOMCTBaX (DU3MYECKHX SIBICHUN M HEoOXoauMmbie (pu3mveckue
3aKOHOMEPHOCTH;



® MCIIOJIb30BATh CXCMblI U CXCMATUYHBIC PUCYHKU H3YUCHHBIX TCXHHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX
pHUOOPOB M TEXHOJIOTHYECKUX MPOLIECCOB MPU PEIICHUH YyYeOHO-NPAKTUYECKHX 3a/1a4, ONTHYCCKHE
CXEMBI JJIs1 IOCTPOCHHUS N300PAKEHUI B TNIOCKOM 3€pKajie U COOMPAIOLICH JTMH3E;

* IPUBOJUTH HpPUMEPbl (HaXOIUTh WHGOPMAIMIO O MPUMEpax) MPAKTHYECKOTO HCIOIb30BAHUS
(u3MYeCKUX 3HAHWN B MOBCEJHEBHOM >KM3HU Il oOecrieueHHs Oe30MacHOCTH NpU OOpalieHuH ¢
npuOoOpaMu W TEXHHYECKHMMH YCTPOWCTBAMH, COXPAHEHHs 3I0pOBbS M COONIOJCHUS HOPM
HKOJIOTHYECKOT0 TIOBEACHHS B OKPYXKAIOIIEH Cpese;

* OCYIIECTBIIATh TOMCK HWHpopManuu (U3HYECKOro CcoaepxaHus B VIHTepHeTe, caMOCTOSATEIBHO
dbopMynupyss TMOMCKOBBIA 3alpoc, HAXOIUTh IIYTH OIPEICICHHsS] JOCTOBEPHOCTH MONyUYECHHOM
MH(OPMAIMU HA OCHOBE UMCIOLINXCS 3HAHUM U IOTIOJHUTEIBHBIX HCTOYHHKOB,

® UCTIOJIH30BATh NPU BBHIMOJHEHUH YYEOHBIX 3aJaHHi HAyYHO-TIOMYJSPHYIO JIUTEPATypy (U3NYECKOTrO
COJIep)KaHMs, CIPaBOYHBIC MaTepHUallbl, pecypchl ceth VIHTepHeT, BiaaeTb NpUEMAMH
KOHCIIEKTHPOBAHHUS TEKCTa, IPeoOpa3oBaHmsi MHPOPMAIIMU 13 OJHOW 3HAKOBOW CHCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBCHHBIC MHCHMEHHbBIC U YCTHBIC COOOIICHHS HAa OCHOBE MH(MOPMAIIMU U3 HECKOJIBKHX
HUCTOYHHUKOB (1)I/I3I/I‘~IGCKOFO COACpIKaHuA, HY6HI/I‘IHO INpCACTABIATE PC3YJIbTAThI HpO@KTHOﬁ HIIN
UCCIIC/IOBATEIbCKON JICATEIbHOCTH, MPU ITOM I'PAaMOTHO HCIOJb30BaTh W3y4YCHHbIH MMOHSTHUHBIH
ammapar HM3y4aeMoro pasgena (U3MKH M CONPOBOXKIATH BBICTYILICHHE IpE3CHTAIMedl C y4EToM
0coOeHHOCTei ayIUTOPHH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KoanuyecTBo 4acoB
Ne HaumeHoBaHue pa3/esioB U TeM MPOrPpaMMBbl Kour I JIeKTPOHHbIE (LHPPOBHIE)
n/n Bcero OHTPOIBHBI PAKTHYUCCKUE | 5hazoBaTebHbIE pecypehl
e padoThbl padoThI
Pa3nes 1. ®u3uka u e€ posib B MO3HAHUHN OKPY:KAKIIET0 MUPa
11 ®dusuka - HayKa o MPUPOe 2 bubmorexa LIOK
https://m.edso00.ru/7f416194
bubmuorexa [JOK
12 DusHrICCKHE BEMH b 2 ! https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO/ TO3HAHUS 2 2 ﬁgg;%ﬁi%ii?ﬁn 416194
Hroro no pazneny 6
Pa3nes 2. IlepBoHayasibHble CBeIeHHS O CTPOEHHMH BelleCTBA
2.1 CrtpoeHue BemiecTra 1 bubmorexa HOK
https://m.edso00.ru/7f416194
2.2 JIBrm>xeHne U B3aUMOJICHCTBHE YaCTHIL BEISCTBA 2 1 Eggg-l;llon:eeijasﬁgff/? 416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 1 ﬁggg'l;llﬁeeﬁisciorllfﬂ 416194
Hroro no pasneny 5
Paznen 3. /IBu:kenne u B3auMojieiicTBue e
bu6mmoreka [JOK
3.1 MexaHmecKoe ABIKCHAE 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 Mrepups, macca, mi0THOCTE 4 . https://m.edsi.ru/7f416194
bu6mmoreka [JOK
3.3 Cra. Bzt cun 14 . 1 https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazueny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, JKMJAKOCTEH U ra3oB
41 Hanenue. Ilepenaya naBneHust TBEPAbIMU TEIAMH, 3 bu6mmoreka [IOK
' JKUIKOCTSIMH U Ta3aMU https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 JlasneHue xukocTn S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMocepHoe naBneHue 6 https://m.edso00.ru/7f416194
44 JlercTBrE KUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX 7 3 bubnnorexa [HOK
' TEJIO0 https://m.edso0.ru/7f416194
Utoro no pazneny 21
Paznen S. Pabora u MomHoCThL. JHEprus
bubmuorexa [JOK
51 PaGota u mommHoCTE 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
5.2 Hpoctsie MexanusMel 5 1 https://m.edso0.ru/7f416194
bu6nmoreka [JOK
53 Mexarieckas oHepria 4 2 https://m.edso0.ru/7f416194
Uroro no pazgeny 12
TlosTOpenne 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Nen/n NPOrpamMmbl Bcero Kontpoasubie | Ilpakradeckn o0pa3oBaTesibHbIe pecypchl
padoThI e padoThbl
Pa3pen 1. TenioBble siBJIeHUSA
. but6mmoreka [IOK
11 CrpoeHue u CBOWCTBA BEIIECTBA 7 1 hitps://m.eds00.ru/7f4181ce
bubmnoreka IIOK
12 Terore nporecch! 21 2 4 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubnuorexa [IOK
' U UX B3aUMOJEHUCTBUE https://m.edsoo.ru/7f4181ce
N N bubmmorexa [JOK
2.2 IToCTOSHHBIN IEKTPUUECKUI TOK 20 1 8 hitps://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
23 MarHutHsie ApieHis 6 ! 3 https://m.edsoo.ru/7f4181ce
bu6anoreka LIOK
24 DIEKTPOMArHHTHAS HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 37
IloBTOpEHue 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 17



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

N /m NPOrpamMmbl Bcero Kontpoaeupie | - Tpakrudeckn o0pa3oBaTesbHbIe pecypchl
padoThI e padoThbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHN4eCcKOe IBMKEHUE U CIIOCOOBI €ro 10 1 1 but6mmoreka [IOK
' ONHCAHUS https://m.edsoo.ru/7f41a4a6
. bubmnoreka IIOK
12 Bsanvonencraue Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
13 3AKOHEI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bu6nuorexa [IOK
2.1 Mexanmuueckue koeOanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 MexaHn4ecKkre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no paszneny 15
Pa3nes 3. DjeKTpoMarHuTHoE 1oJie U YJIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 2 bubnmnoreka [JOK
' AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znea 4. CBeToBbIe ABJICHUS
but6mmorekxa [IOK
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
4.2 JIMH3BI B OITHYECKHE TIPUOOPHI 6 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubnunoreka LIOK

4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBanToBbI€ IBJICHUS
bubnunoreka LIOK
51 Hcnyckanne v norionieHrue CBETa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 (TpoeHIe aTOMHOrO A/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
5.3 SlnepHble peakinuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pa3znea 6. [loBTopenue
6.1 [ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS 9 5 bu6nunoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

INOYPOYHOE IIJNTAHUPOBAHHUE

7 KIIACC
Haumenos |KTII mo ¢usuke 8 kiace
aHue
IIpenmer |Dusuka
[Ipenonasa|llaBnoBa TarbsHa YHuBepcanbHbIe
TeNb AnekcaHapoBHA yueOHbIe JelCTBUS
(YY)
Haumenos |Llenn 3uate |YMmets |Tema ypokoB Howmep|Llens | Xog Jomam |mpeaMe [MeTamnp |TMYHOC |[TUTaH  |akT
aHue paszena |/moHU ypoKa [ypoka |ypoka |Hee THbIE€  |€IMETH |THbIE
paznena MaThb 3a/1aHue 3(S
duszuka u ®dusuka — Hayka o npupoze. SBneHus 1
€€ poJib B MPUPOBI
NO3HAHUH
OKpYKaI0
1ero
Mupa
Du3ndecKue sIBICHUS 2
dusnyeckue usmepenus. dusnueckue 3
BEJIMYHHBI
Ypok-uccnenosanue "M3mepenue 4
TEeMIIEPaTyphl MPU MOMOIIH KUAKOCTHOTO
TEpPMOMETPA U JaTYMKA TeMIlepaTyps!"”
Metoapl HayuyHOro no3Hanusd. Onucanue )

(bI/ISI/ILIeCKI/IX SIBJICHUI C HOMOIIILIO MOAETIeH




Ypok-uccnenosanue "IIpoBepka runoTessl:
JaJIbHOCTH TOJIETA MIAPUKA, TYIICHHOTO
TOPU30HTAIIEHO, TEM OOJIbIIE, YeM OOJIbIIe
BBICOTA MMycKa"

IlepBoHau Crpoenue BemiecTBa. ONBITHI, 7

aJIbHbIE JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE

cBe/leHus BelIeCcTBa

0

CTPOEHUU

BelllecTBa
JIBr>KeHre 4acTHI] BEIIECTBA. Y POK- 8
uccinenoBanue «ONbITH 10 HAOTIOCHUIO
TEIJIOBOTO PACUIMPEHUS Ta30B»
ArperatHble COCTOSIHHSI BEIIECTBA 9
Oco0eHHOCTH arperaTHbIX COCTOSTHUM Bobl. |10
O6o006menue no pazneny «lleppoHayanbHbIe
CBEJICHUS O CTPOEHUHU BEILIECTBA»
KonTponbnas padora Nel mo teme 11
“IlepBoHavasibHbIE CBEJICHUS O CTPOCHUHU
BEILIECTBA

JIBukenue Mexanunueckoe nBuxkenue. Papanomeproe u |12

u HEpPaBHOMEPHOE IBUKEHUE

B3aumMoje

HcrBue

Tea
Ckopoctb. Enunuiiel ckopoctu 13




Pacuer IIyTHU 1 BpEMECHU IBUKCHUA

14

WNuepuusa. Macca — mepa uneptHoctu Ten 15
[InotHOCTH BemecTBa. Pacuer Mmacchl u 16
o0BbeMa Teja 1o ero MIOTHOCTH

JlaboparopHas pabora Nel «Omnpenenenue 17
IJIOTHOCTU TBEPIOIO TEJIA»

Pemenue 3anau no reme "IlnoTHOCTH 18
BeuiecTa"

Cuna xak xapakTepucTuka B3aumoseicTus |19
ten. Cuiia ynpyroctu. 3akoH ['yka
JIaboparopHast pabota Ne2 «3yuenue 20
3aBUCHUMOCTH pacTshKeHUs (AepopMariim)
MPYKUHBI OT IPHIOKCHHOHN CHITBI

SABnenue Tarorenus. Cuna TsHKECTH 21
CBsi3b MEX]y CUJION TSKECTH U Maccou Tena. |22
Bec Tena. Pemenue 3anaq no teme "Cuna
TsoKecTH"

Cuna TsKecTH Ha JPYTUX IUIaHeTax. 23
dusndeckue XapaKTePUCTHKU TUTAHET
N3mepenue cun. Jlunamomerp 24
Bec Tena. HeBecomocTh 25




CrnosxeHue 1ByX CUJ, HallpaBJIEHHBIX 110
OJIHOM IIpsIMOil. PaBHOACHCTBYIOIIAs CUII

26

Pemenue 3agau mo teme 27
"PaBHonelicTByromas cui"
Cuna tpenus u e€ Buapl. Tpenue B npupoje u |28
TEXHHUKE
JIaboparopHas pabota Ne3 «3yuenue 29
3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT
CWJIBI JABJICHUS U XapaKTepa
COTPUKACAIOIINXCS TTOBEPXHOCTEH»
Pemenue 3amau Ha onpeeacHue 30
PaBHOJECUCTBYIOIIECH CUIIbI
Pemenue 3ama4 o remam: «Bec Tenay, 31
«['padpuueckoe n3zobpakenue cun», «CUb»,
«PaBHOZEWCTBYIOILIAS CUID»
KonTponbnas padota Ne2 mo Teme: 32
"JIBu>keHrE U B3aMOiecTBHE Ten"
JlaBienue Hasnenue. CriocoObl yMEHBIIICHUS U 33
TBEPABIX YBEIIMYECHUS JABJICHUS
TeJl,
JKHJIKOCTE
M ¥ ra3os
JlaBrieHue ra3a. 3aBHCUMOCTbD JIaBJICHUs raza |34
oT 00BéMa, TeMIepaTypsl
[lepenaya naBiaeHus TBEPABIMU TElIaMHU, 35

KUIKOCTAMHU U Ira3aMHu. 3akon Ilackans




I[aBJIeHI/Ie B XXUJKOCTH U Ira3€, BBI3BAHHOC
HeﬁCTBHeM CHIJIBI TSDKCCTH

36

Pemenue 3amad mo reme «J/laBienue B 37
KHUJKOCTHU U rase. 3akoH [lackamns»
Coobmarommuecst Cocyabl 38
IM'uapaBnuueckuii mpecc 39
Manowmertpsl. [IopiHeBO )KUAKOCTHBIN 40
Hacoc

ATMmocdepa 3eMu 1 IPUIUHEI €€ 41
CYLIECTBOBAHHUS

Bec Boznyxa. ATMochepHOe 1aBlieHne 42
Nsmepenne armocdeproro napnenus. OnbiT (43
Toppuuennun

3aBUCUMOCTb aTMOC(HEPHOTO TaBIEHUS OT 44
BBICOTHI HAJT YPOBHEM MODSI

bapomerp-anepoua. AtmocdepHoe aaBneHue (45
Ha Pa3IMYHBIX BBICOTAX

Pemenwue 3anay mo Teme " AtmochepHoe 46
nasieHue"

JlelicTBHE KUIKOCTH U Ta3a Ha MOrpyKeHHoe (47
B HUX TeJIO. ApXHMMeIoBa cuiia

JlabopaTtopHas pabota Ned «Onpenenenue 48

BBITAJIKUBAIOLLEH CHJIBI, JENCTBYIOLIEN HA




TEJI0, IIOTPYXKECHHOEC B X KUAKOCTB»

JlaGoparopuas padora Ne5 «Mccnenoanue |49
3aBHCHUMOCTH Beca Tejla B BOJIe OT 00bEMa
MOTPYKEHHOU B KHUJIKOCTh YaCTH TEJIa»

[ImaBanue Ten 50

JIaboparopHast pabota Ne6 51
"KoHncTpynpoBanue apeomeTpa uiu
KOHCTPYMPOBAHUE JIOJKHU U OIpeJeIeHNe e€
Ipy30n0JbEMHOCTH"

Pemenue 3amau no remam: «IlinaBanue cynos. (52
BosnyxoruiaBanue», «JlaBieHue TBepabIX
TeJ, YKUJKOCTEH 1 Tra30B»

KonTponbnas padorta Ne3 no teme «JlaBnenue (53
TBECPABIX TECJI, )KI/II[KOCTGﬁ U ra3zoB»

Pabora u Mexanunueckast pabota 54
MOIIHOCTE
. JHeprus

MomnrocTtb. EnUHUIEI MOIITHOCTH 55

[Ipocteie Mexanu3Mmel. Peruar. PaBHoBecue (56
CHJI Ha phlyare

Pbruaru B TexHuke, ObITY U IPUPO/IE. o7

JIaGoparopnas pabota Ne7 «Mccnenoanue |58
YCIIOBUI PaBHOBECHS pblUara»




KoadduuueHT nmoneznoro aeicTBus 59
MEXaHHU3Ma.
JlaboparopHast pabota Ne8 «3mepenne KI1J] (60
HAKJIOHHOM MJIOCKOCTI
Pemrenue 3ampau no reme "Pabdota, MmomrHocTs, (61
KHI["
Mexanunueckas sHeprusi. Kunernueckas u 62
MOTEeHIIUATIbHAS SHEPTUS
3aKOH COXpaHEeHUsI MEXaHHMUECKOW sHeprun |63
YPOK-3KCIIEPUMEHT 110 TEME 64
"DKCIIEpUMEHTAJIBbHOE ONPEACIICHUE
W3MEHEHUS KHHETUYECKON U MOTEHIMAIbHOMN
SHEPTUU MPU CKATHIBAHUU TeJa M0 HAKIOHHOU
MJI0OCKOCTH"
KonTponbnas pabota Ne4 o Teme «Paborta u |65
MOIIHOCTh. DHEPTHI»
IToBTOpEH [ToBTOpenue no reme "MexaHuueckoe 66
ue nBIOKeHne"
[ToBTOopenue mo Teme "JlaBieHne TBEPIBIX 67
TeJ, )KUAKOCTEH 1 ra3oB"
[ToBTOpenue mo Teme "Pabora. MomHoCcTh. (68

Oneprus"




8 KJIACC

Haumeno |KTII no ¢pusuke 8 kiace
BaHUE
[Ipenmer |®Pusuka
[Ipenonas [[1aBnoBa TaTesiHa YHuBepcaabHbIe
aTelb AnekcaHpoBHa yueOHbIe JecTBUS
(YY)
Hanmeno (Llenun 3uate |YMmets |Tema ypokoB Homep|Llens | Xon JloMan ([mpeaMeT [MeTamp [JIM4YHOC [[ulaH  |(pakKT
BaHUE pasgena |/moHH ypoka |ypoka |ypoka |Hee HbIE €IIMETH |THbIE
paszznena MaTh 3aJlaHu 3(S
e

BBenenue ®usuKa - HayKa 0 IPUPOJIE. 1

W3mepenue Gpu3. BeTUUUH. 2

Ponb pusuku B hopmMupoBaHUN HayqyHOU 3

KapTHUHBI MUPA

JIa6. pab6. Ne 1 «Omnpenenenue neHsl aeneHus (4

HU3MEPUTEITLHOTO MTPUOOpay
IIepBona CrpoeHue BenecTna. 5
yajibHbIe
CBeJlCHUS
]
CTPOCHHMH
BellecTBa

JIaG. pab. Ne 2 «M3mMepeHne pa3MepoB MallbIx
TE




bpoynoBckoe npmwxkenue. Juddy3us 7
B3auMozaeiicTBue YacTUI] BEIIECTBA 8
Mogenu cTpoeHus Ta30B, KUJIKOCTEH U TB. (9
Tel
[ToBTOpenue temsl «llepBonau. cBegenus o (10
CTPOCHUH BEIIECTBA»

B3aumopn Mexanunueckoe aBuxenue. Papuomepnoe n |11

eiictBue HEPABHOMEPHOE JIBI)KCHUE

Te
CxopocTtb. Equnuiibl ckopocTu 12
[TyTh 1 Bpemsl NBHIKEHUS 13
WNuepnus 14
BsaumMmopeiicTBue Tel 15
Macca. Enunnna maccel 16
JIa6. pa6. Ne 3 «M3mepenue maccel Tena Ha |17
PBIYQKHBIX BECAX)
[TnotrOCTE. JIab. pabd. Ne 4 «M3mepenne 18
00BEéMa TB. TEIA»
PacueT Maacel 1 00bEMA TEJIa IO €r0 19

IIJIOTHOCTHU




JIa6. pab. Ne 5 «M3mMepeHne IIOTHOCTH 20
TBEPIOIO TEJIA»
Kontp. padora Nel no reme «Mexannyeckoe (21
nemwxenne. IInoTHOCTE TEIay
AHnanu3 KoHTp. paboTel. Cuna 22
SBnenue tarorenus. Cumna TSKECTH 23
Cunel ynpyroctu. 3akoH ['yka 24
Bec Tena. 25
Ennnunet cuiibl. CBsI3b MEXKIY CHUITON 26
TSYKECTU U Maccou Tela
Jlab. pab. Ne 6 «I'panynpoBanue npy>kKuHbI 1 (27
U3MEpEeHHNe CUJl TMHaMOMETpOM"
Crnosxenue cuil. PaBHosielCTBYOIIAsA CUIT 28
Cuna tpeHus. 29
Tpenune nokos. Tpenue B mpupojie U 30
TEXHUKE.
Kontponbuas paborta Ne2 no teme «Cuma. (31
PaBHOelicTBYIOIIAs CHJTAY.

JlaBjienn Amnanm3s KoHTp. pa0.. [laBienue. 32

e

TBepAbIX

Tell,

AKUIKOCTE




M M rasoB

CnocoObl YMEHBIIL. M YBEJIUY. TaBJICHHS 33
JlaBneHue rasa 34
3akoH [lackans 35
JlaBlIeHHE B )KUJIKOCTH U Ta3e 36

Pacuét naBiaeHUs KUAKOCTH HA JTHO U CTEHKHA
cocyzaa

37

Pemenue 3amau «/laBnenue B xxunkoctu u - 38
raze»

CooOmraronuecs cocysl 39
[TprMeHeHre coOOIAOLIXCs COCY/IOB 40
ATMOC]epHOe aBIeHHE 41
N3mepenue atMmoc(hepHOro 1aBieHus 42

Bapomertp-anepouns. ATMochepHoe JaBiieHue
Ha pa3IMYHbIX BBICOTAX

43

MaHnomeTpsl

44




[TopiHeBOM KUIKOCTHBIN HACOC 45
['mapaBnryeckre MamuHbI 46
JlelicTBUE )KUJIKOCTH U Ta3a HA MOrpykeHHoe (47
B HUX TEJIO
ApxumesnoBa cwiia. 3aKkoH Apxumena 48
Pemenue 3amau "Apxumenona cuna" 49
JIa6. pa6. Ne 7 «OnpenereHre BBITAIK. CHIIBL, (50
JIEHCTB. Ha TIOTPYX. B )KUJIKOCTH TEIIO»
VYcioBus naBaHus Te o1
Pemmenue 3anay «ApxumMenoBa cuia. 52
[L1aBanue Tem»
JIaG. pab. Ne 8 «BrlsicHeHHE yCI0BUI 53
TUTaBaHMS TeJia B )KUKOCTH
[1naBanue cynoB o4
BoznyxomnaBanue. Pemenue 3anau 55
«IInaBanue Ten. BoznyxoniaaBaHnue»
KonTponbnas padorta Ne 3 «JlaBnenue 56
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»

PaGora u Pabota 57

MOIIHOCT

b.

JHeprus




Mo1HOCTb. 58
Peraaru. MomeHT cuiibl 59
Pemenue 3amau mo teme "Pabora. 60
Momnocts.Peiuar. MomMeHT cuibt”
Jlab. paG. Ne 9 «BpisicHeHHEe yCIOBUS 61
paBHOBECHSI phIUara
bnoku. «30510T0€ MpaBUIIO» MEXaHUKU 62
LlenTp. TsDKECTH. Y CIIOBUS paBHOBECHUS Tell (63
KIIJ. JIa6. pa6. Ne 10 «Onpenenenune KI1J[ (64
pH MOoABEME Tella MO HAKJI. IIOCK.)»
[ToreHnnanpHas U KHHETUYECKas DJHEPTUH (65
[TpeBparieHrie 0AHOrO BUa MEXaHUYECKOH (66
SHEPTUHU B IPYrou
KonTponbnas padota Ne4 o teme 67
«OHeprus»

IToBTOpE [ToBT.-000011I. YpOK 68

HHE




9 KJIACC

Haumenos |[KTII o ¢pusuke 8 kinacc
aHue
IIpenmer |Duszuka
IIpenonasa|llaBnoBa TarbsiHa YHuBepcaabHbIe
TEeJIb AJlekcaHIpoBHA y4eOHBIC JCHCTBUS
(YY)
Haumenos |Llenu 3uate/ [Ymets |Tema ypokoB Howmep |Llens  (Xon Jlomai [mpeMeT [MeTanp |JIMYHOC |TU1aH  |pakT
aHue pasjena |[OHUM ypoKa |ypoka |[ypoka |Hee HbIC €JIMETH [THbBIC
pasznena aThb 3a7aHu 130
e

Mexanuue MexaHnueckoe ABMKeHHE. MarepuanbHas 1
CKHe TOYKa
sIBJIEHUA

Cucrema orcueta. OTHOCUTEIBHOCTh 2

MEXaHUYECKOTO JIBHIKCHHUS

PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 3

HepaBHoMepHOE NpsMOIUHENHOE IBHKEHHE. 4

CpenHsis 1 MTHOBEHHAs1 CKOPOCTh

[IpsiMonrHEITHOE paBHOYCKOPEHHOE 5

JBH)KEHUE. Y CKOpEHUE

CKopoCTh IPSMOJIMHEHHOTO 6

paBHOYCKOpEHHOTO ABIKeHUs. [ papuk
CKOPOCTH




JlaboparopHas pabota Nel "Omnpenenenue 7
YCKOpEHUS TeJjia IPU PaBHOYCKOPEHHOM

JBUKEHUH 10 HAKJIOHHOW IJIOCKOCTH"

CBoboanoe nagenue ten. OnbiTel [anumes 8
PaBHOMEpHOE IBUKEHUE IO OKPYKHOCTH. 9
[Tepuona u yactora obpamenus. JIunelnas u

yIJI0Basi CKOPOCTHU

[ToBTOpeHnue no teme "MexaHuueckoe 10
nBrokeHne"

KonTponbnas padora Nel no teme 11
"Mexanuueckoe ABuxeHue"

IlepBbiid 3akoH HetoTOHA. BEKTODP CHITBL. 12
Bropoii 3akoH HeroToHa.

PaBHOpelicTBYIOIIAs cHita

Tperuii 3akon Hetorona. Cynepnosunus cui 13
Pemrenue 3a1au Ha TpUMEHEHUE 3aKOHOB 14
Herorona

Cuna ynpyroctu. 3akoH ['yka 15
Pemenue 3anau no reme «Cuiia ynpyroctu» 16
JIaGopartophas pabota Ne2 «Onpenenenue 17
YKECTKOCTHU MIPYKUHBI

Cuna tpenus 18




Pemenne 3aaa4 110 TEMC «Cuna TPCHUA»

19

JlaboparopHas padora Ne3"Omnpenenenue 20
kod(pduimenTa TpeHUs CKOIbKEHUS"

Pemrenue 3agaud mo teMe "3akonbsl HeroToHa. 21
Cuna ynpyroctu. Cuina Tpenust”

Cuia TSKeCTH U 3aKOH BCEMUPHOTO 22
TATOTEHUA. Y CKOpeHue cBOOOIHOTO MaieHus
VYpox-koupepenuus "JIBrkeHNE TSI BOKPYT 23
rpaBuTaiinoHHoro neHTpa (ComHevnas

cuctema). ["amaktuku"

Pemenue 3anay no teme "Cuna TSKeCTH U 24
3aKOH BCEMUPHOIO TAroTeHus"

[lepBas kocMHuyecKas CKOPOCTb. 25
HesecomocTs n neperpysku

PaBHOBecue MarepuaibHON TOUYKH. 26
AbcomotHO TBEPI0€E Teno. PaBHOBecHe

TBEPJIOTO TENA € 3aKPEIIEHHON OCBIO

BpaIieHus

MowmeHnT cuibl. LleHTp TsokecTn 27
Pemrenue 3anau no reme "MOMEHT CUIIBL. 28
Hentp TsixecTn"

[ToBTOpenue no teme "B3aumoaeiicreue Ten" 29
KonTponbnas padorta Ne2 o teme 30

"B3aumoeiictsue ten"




Nmnynec Tena. Umnynse cuiibl. 3aKoH
COXpaHEHHs UMITYJIbca. YIIPyroe u
HEYNPYroe B3anMOJICHCTBUE

31

Pemenue 3agau nmo reme "3akoH COXpaHEHUs 32
umnyibca"
Ypok-koHpepeHnius "PeakTHBHOE IBIKCHHE 33
B MPUPOJIC U TEXHUKE"
Mexannyeckas paboTa U MOIITHOCTh 34
PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U 35
CHUJIBI TPCHUS
JlaboparopHast pabora Ned «Omnpenenenue 36
paboOTHI CHIIBI TPEHHS TIPH PABHOMEPHOM
JBUKCHHUH TEJIa IO TOPU30HTAITBHON
MTOBEPXHOCTH»
Cas13b HEepruu U padoTsl. [loTeHInanpHas 37
JHEpPTUs
Kunernueckas sneprus. Teopema o 38
KHUHETUYECKOU SHEPTUU
3aKOH COXpaHEHMs SHEPTUU B MEXAHUKE 39
JlabopaTtopHas padota Ne5 «M3yuenue 40
3aKOHA COXPaHCHHSI SHEPTHUI
Mexannue KomebaTenpHoe ABUKEHUE U €T0 41
CKHe XapaKTePUCTUKH
KoJIe0aHu

f1 1 BOJIHBI




3aryxatomme Konebanus. BeiHyxieHHbie 42
KoJjiebanusi. Pesonanc

MaremaTHyeCcKui U NPYKUHHBIA MassTHUKU 43
Ypoxk-uccienoBanue «3aBUCUMOCTD MEPUO/IA 44
KOJIeOaHUM OT KECTKOCTHU MPY>KUHBI U MacChl

rpy3a»

[IpeBpareHre sHEPrun Npyu MEXaHUUECKUX 45
KOJICOaHUAX

JlaboparopHas padota Ne6 «Onpenenenue 46
4aCTOTHI ¥ MIEPHOJIa KOJIeOaHUM MPY>KUHHOTO
MasITHUKa»

Jlaboparopuas padota Ne7 «IIpoBepka 47
HE3aBUCHUMOCTH NIepHo/Jia Koiebanuii rpysa,
MOABEIICHHOTO K HUTH, OT MaCChI TPy3a»
Mexanunueckue BojHbl. CBOMCTBA 48
MeXaHH4YecKUX BoJH. [IporonbHbIe U

MONEPEYHBIE BOJIHBI

Ypok-koHpepeHmus "MexaHndecKue BOTHBI 49
B TBEpOM Tene. CelicMuueckue BOIHbI"

3ByK. PacnipocTpanenue u oTpakeHHe 3ByKa 50
VYpok-uccnenosanue "HabmroneHue 51
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

I'pomMKoOCTb 3ByKa U BBICOTA TOHA. 52

AKyCTHYECKHUI pE30HAHC




Ypok-koHpepeHmus "YIIbpTpa3ByK u 53
nHOPa3BYK B IPUPOE U TEXHHUKE"
[ToBTOpEeHME 110 TEME "3aKOHBI COXPAaHEHMUS. 54
Mexanuyeckue KojieOaHusi ¥ BOJIHBI"
Konrtponsnas pabora Ne3 o teme "3akoHbI 55
coxpaHeHus. Mexanndeckue KojieOaHus u
BOJIHBI"

DJleKTpOoM DNeKTpOMarHuTHOE ToJIe. 56

arHuTHOE DNEeKTPOMarHUTHBIC BOJTHBI

noJje u

3J1eKTPOM

ArHUTHBIE

BOJIHBI
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH 57
Ypok-koHnpepenmus "kana 58
AJIEKTPOMArHUTHBIX BOJH. Mcnonbp30oBaHne
ANEKTPOMArHUTHBIX BOJIH JJIsSI COTOBOM
CBs3H"
VYpok-uccnenosanue "M3ydyeHne cBoicTB 59
AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MOOMIBHOTO TenedoHa"
Pemienue 3a1a4 Ha onpe/eneHre YacTOThl U 60
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
DJeKTpOMarHuTHas IpUpoJia CBETa. 61

CxkopocTts cBeTa. BonHoBBIE CBOMCTBA cBETa




CBeTOBBIC
ABJICHUS

Hcrounuku ceera. I[Ipsmonuneitnoe
pacripocTpaHeHue cBeta. 3atmMeHus ConHua
u JIlyHbl

62

3aKOH OTpaKeHHs cBeTa. 3epkana. Pemenue
3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKECHUS
cBeTa

63

[TpenomiieHne cBeTa. 3aKOH IMPETOMICHUS
cBeTa

64

[TomHOE BHYTpEHHEE OTpa’KEHUE CBETA.
Hcnonp30BaHne MOJHOTO BHYTPEHHETO
OTpaXEHUS B ONTHYECKUX CBETOBOAAX

65

JlaboparopHast pabora Ne8 "MccnenoBanue
3aBHCHMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
Jy4ya OT yIJla NaJieHus Ha rpaHule "BO3IyX-
crexno""

66

Ypok-koHpepennus "Mcnomp3oBaHue
MOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

67

JInna3el. OnTHdecKkas cuiia JIMH3bI

68

[TocTpoenue n3oOpaxeHut B TMH3AX

69

JlaboparopHast pabota Ne9 "Omnpenenenue
(hOKYCHOTO PACCTOSIHHS M OTITUYECKON CHJIBI
cobOuparomen TUH3HI"

70

Ypok-koHpepenus "OnTudyeckre THH30BbIC
npubops"

71




I';ma3 kak onTudeckas cucTeMa. 3peHHe

72

VYpoxk-koupepenuus "ledexrsr 3penus. Kak 73
COXPAaHUTH 3peHue"
Paznoxenue 6enoro ceera B crieKTp. ONBITHI 74
Herorona. CrojxeHue CrieKTpaibHbIX [[BETOB.
Hucnepcus cBera
JIa6oparopnas padota Nel0 "OmbIT 1O 75
pa3ioKeHuIo O6eI0ro cBeTa B CIEKTp U
BOCTIPHSTHIO LIBETA MPEIMETOB TPU MX
HaOJIIOICHNH Yepe3 BETOBbIE (GUIBTPHI"
VYpok-nipaktukym "BonHoBbIE cBOHCTBa 76
cBeTa: AMcIiepcus, MHTepdepeHuns u
mudpaxus”
KBanTos OnsiTel Pe3epdopaa u rmuianerapHas MoI€Ib 77
ble aToMa
SIBJICHU S
[Tocrynater bopa. Moaens atroma bopa 78
Hcnyckanue 1 MOrJoeHNe CBeTa aTOMOM. 79
KBanTe1. JInHelHuaTeIe CIIEKTPHI
VYpok-nipaktukym "Habitoienne ciekTpoB 80
HCITyCKaHHUS"
PagroakTHBHOCTH 1 €€ BHIIBI 81
Crpoenue atomHoro siapa. Hykinonnas 82

MOJEINb




PaI[I/IoaKTI/IBHI)IC IMpCBpalICHHA. H3oTombl

83

Pemenue 3anay no teme: "PaanoakTuBHbIE 84
npeBpatieHus"

[Tepuona momypacnana 85
VYpok-koHpepenus "PagunoakTuBHbIC 86
U3Jy4YEHUs B IPUPOJIE, MEUIIMHE, TEXHUKE"
SnepHble peakuuu. 3aKOHbI COXPaHEHUS 87
3apsiI0BOrO U MacCOBOI'0 YMCEl

DOHeprus cBA3M aTOMHBIX siziep. CBs3b Macchl 88
U DHEPIUH

Pemenue 3agaud no treme "Snepueie peakuu' 89
Peakuuu cunTe3a U 1eeHUs sep. 90
Hcrounuku sHeprun ConHua U 3BE37
VYpok-koHpepeHuus "SnepHas sHepreTUka. 91
JlercTBUS paguOAKTUBHBIX U31y4YEHUN Ha

KUBBIE OpraHU3MbI"

IToBTOpEHUE MO TEME "IIEKTPOMAarHUTHOE 92
noJie. DJIeKTPOMarHuTHbIE BOJIHBI.

KBanTtoBsie siBneHus"

KonTponbnas padora Ne4 o teme 93

"DeKTpOMarHUTHOE TOJIE.
DneKTpOMarHuTHbHIE BOJHBL. KBaHTOBBIE
SIBJICHUS "




[ToBTOpEeHn [ToBTOopenue no Teme "B3aumoneiicteue ten" 94
ue
[ToBTOopenue no Teme "TennoBeie mporecchr” 95
[ToBTopenue no teme "KII/] rernnoBbix 96
nBuraresein”
[ToBropenue no teme "KIIJ| 97
31EKTPOYCTaHOBOK"
[ToBTropenue mo teme "CBeTOBHIC SBICHUS" 98
[ToBTOpenue nmo Teme "3aKOHBI COXPAHEHUSI B 99
P P
MexaHuke"
[ToBTOopenue no treme "Konebanus 1 BOJIHBI" 100
[ToBTOopenue no Teme "CBeTOBBIC SIBICHUS" 101
[ToBTopenue no Teme "KBaHTOBas U siepHas 102

¢uzuka"




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
1. ®usuka, 7 kinace/ [lepeimkun .M., BanoB A.U., AkunonepHoe o6mecTBo «l3mareascTBo
«IIpocsemenune»
2. ®usuka, 8 kmacc/ [lepeimkun .M., iBanoB A.U., AkuronepHoe o0miecTBo «M31aTenbcTBO
«IIpocBemenune»
3. ®usuka, 9 knacc/ [epsimkua .M., UBanos A.U., AkimonepHoe obmiectBo «M31aTenbcTBO
«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Coopnuk 3amay o pusuke mis 7-9 kimacc/Jlykamuk B.U., Aknnoneproe oo6mectBo «M3narenbcTBo
«IIpocsemenue»

2. IToypounsle pa3pabotku 1o ¢usuke k yueOHuky A.B. [lepsimkun/ Bonkos B.A., U3natenscero "BAKO"
3. ®usuka 7 knacc. Aunakrudeckue marepuaisl/ Mapon A.E., Mapon E.A., OOO «/Ipoda»

4. ®usuka 8 knacc. unakruueckue matepuansl/ Mapon A.E., Mapoun E.A.;, OO0 «/Ipoda»

5. ®msuka 9 knacc. Aunakrudeckue marepuansl/ Mapon A.E., Mapon E.A., OOO «Jlpoda»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/07



https://lesson.academy-content.myschool.edu.ru/03/07

KOHTPOJIBHO-UBMEPUTEJIbBHBIE MATEPHUAJIBI

KonTponbnas pabota no Teme «/[BukeHue u B3auMopAelTcBUEe Te» (MpuMepHas) 7 Kiiacc

1.Macca amomMuHHEBOTO Opycka 27 kr. Uemy paBeH ero oobem?

2.IToe3 B METPOTIOIUTEHE MPOXOIUT MEXKIY CTAHIIMAMU paccTossHuE 6 KM 3a 4 MuH. ONpeaeuTe CKOPOCTh
oesa.

3.I'py3onogbeMHoCTh dTa 3 T. CKOJIBKO JIMCTOB KeJie3a MOYKHO TOTPY3UTh B TU(T, €CITH IJTMHA KaXKI0TO
aucta 3 M, mupuHa 60 cM u TonmuHa 4 Mmm?

4 Benocunequct 3a nepsble 20 MuH npoexai 2,4 kM. Kakoil myts oH npoeser 3a 1,5 4, qBurasch ¢ Toi xe
CKOPOCTHIO?

Kontponbnas padota o teme «TersoBsie siBIeHUs» (MMpUMEpHasi) 8 Kiacce

1. CranbHas nerans maccoit 500 r mpu 00paboTke Ha TOKapHOM cTaHKe Harpenachk Ha 20 rpaaycos Llenbcus.
Yemy paBHO H3MECHEHHUE BHYTPEHHEW dHepruu jaetanu? Y nenbHas terioeMkocts ctanu 500 [x/(kr °C).

2. Kakyro maccy mopoxa HyXKHO CXedb, YTOOBI TIPH TOJHOM ero cropanuu Beiaenmiock 38000 k/x snepruun?
VY ienpHas TEMIoTa cropanus mopoxa 3,8 « 10° Jlx/kr.

3. OJIOBSHHBI M JIATYHHBIH IIapbl OJUHAKOBOH Macchl, B3sThie mpu Temmeparype 20 rpamycoB llenbcus
OITYCTIJIA B TOPsYyi0 BoAy. OMHAKOBOE JIM KOJMYECTBO TEILIOTHI MOJTyYaT Mapbl OT BOABI IIPU HATPEBAHUU?
VY nenpHas TermoeMkocTh ojoBa 250 Jx/(xr °C), natyau 380 [x/(xr °C).

4. Ha CKOJIBKO U3MEHUTCS TeMIIepaTypa BoAsl Maccol 20 Kr, ecii ei NepeaTh BCIO SHEPTHUIO, BBIICIISIFOLYIOCS
npu cropanuu 0enszuHa maccoit 20 r? Y aenbHas TemnoemMkocTs Bobl 4200 Ix/(kr °C), yaenbHas Terniora
cropanus 6ensuna 4,6 » 107 JIx/xr.

KonTpomnbHas padota mo Teme «JIeKTPOMArHUTHOE IoJie. DJICKTPOMArHUTHEBIC BOJTHBI. KBaHTOBBIC SBIICHUS
(mpumepHas) (9 xiacc)

1. Paguoctanmus Benet nepenayn Ha yactore 70 MI't. Uemy paBHa 1iMHA BOJTHBI?

2. OnpenenuTe CUIly TOKa, MPOXOIAIIEMY 110 TPIMOJIMHEHOMY TPOBOJIHUKY, HAXOAAIIEMYCSl B OAHOPOJIHOM
MarHuTHOM rnoJie ¢ uHaykiuei 10 T, ecam Ha aKTUBHYIO YacTh MTPOBOIHUKA JyMHON 20 cM, aeiicTByeT cuia 20
H. IIpoBoiHMK pacmOI0KEH NEPIEHAUKYISIPHO TUHUSAM MATHUTHON MHAYKIUH.

4. ChopmynupoBaTh U PEIINTh 33/1a4y 110 PUCYHKY

= 239 9
5. Kakoit nzoron obpasyetcs u3 o2 <> U mocne nByx B-pacnanoB u ogHoro a-pacnanga? Hamummre snepHbie

peaxIun
v 7 -
7. Haiinute nedexT Macc U SHEprHro CBs3U sapa 3 ' Li
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